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WIRELESS ISSUES AND SPECTRUM REFORM 


TUESDAY, MARCH 14, 2006 

U.S. Senate, 

Committee on Commerce, Science, and Transportation, 

Washington, DC. 

The Committee met, pursuant to notice, at 10 a.m. in room SD- 
106, Dirksen Senate Office Building, Hon. Ted Stevens, Chairman 
of the Committee, presiding. 

OPENING STATEMENT OF HON. TED STEVENS, 

U.S. SENATOR FROM ALASKA 

The Chairman. Thank you for coming. We obviously will not 
have the presence of the Co-Chairman today, after his sad loss yes- 
terday. This is the tenth in the series of hearings on communica- 
tions. Today, we want to look at various wireless issues, including 
the use and management of spectrum. Spectrum is one of our most 
important national resources. Americans increasingly rely on its 
use daily for family communications, work, education, and enter- 
tainment. Moreover, wireless services are essential to the ability of 
first responders and the military to save lives and protect our 
homeland. In the past. Congress has responded to advances in 
technology and changes in the communications market by updating 
laws concerning the use and management of spectrum. In 1993 
Senator Inouye and I participated in moving legislation through 
Congress that directed the FCC toward licenses by auction. And 
earlier this year. Congress set a hard date of February 17, 2009, 
for the DTV transition, which will provide spectrum for public safe- 
ty and wireless broadband service able to reach rural America. As 
part of the DTV legislation Congress at our request extended the 
FCC’s auction authority to September 30, 2011. Senator Allen and 
I have proposed legislation that will allow unlicensed wireless de- 
vices to provide new services over the unused or white spaces of 
television’s broadcast spectrum, so long as such devices did not 
cause harmful interference to TV service. Today, we hear whether 
Congress needs to address any particular wireless issue or further 
address spectrum reform. We have two panels. Let me call the first 
panel to the table if you will. Catherine Seidel, Acting Bureau 
Chief, Wireless Telecommunications Bureau of the FCC. Mr. John 
Kneuer, Acting Assistant Secretary for Communications and Infor- 
mation of NTIA. JayEtta Hecker, Director of Physical Infrastruc- 
ture of the U.S. Government Accountability Office, GAO. While you 
are there, let me turn to my colleague here. Senator Dorgan. 

( 1 ) 
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STATEMENT OF HON. BYRON L. DORGAN, 

U.S. SENATOR FROM NORTH DAKOTA 

Senator Dorgan. Mr. Chairman, thank you very much. As is al- 
ways the case there are competing hearings. We have an appro- 
priations subcommittee hearing going on in another room, so I 
won’t be at all of this hearing. But I wanted to come by. First, let 
me say I know all of this Committee feels terrible about Senator 
Inouye’s loss and the death of Mrs. Inouye is a real blow to the 
U.S. Senate. And our thoughts and prayers are with Senator 
Inouye today. 

As Co-Chair of the congressional wireless caucus, along with 
Senator DeMint and with Congressman Pickering and Wynn, we 
are very interested in these new wireless technologies and what 
they can mean for our country. I have always felt, Mr. Chairman, 
and perhaps the same is true with you, coming from Alaska, that 
many new technologies offer promise to provide additional service 
to rural areas of the country. And I believe wireless certainly does 
that and is a technology that I want to embrace to help expand fur- 
ther deployment of broadband to rural areas, which is so very im- 
portant. And I support wireless for that purpose. 

I also support Senator Snowe’s bill to promote auctioning off 
spectrum in smaller geographic areas so that rural carriers can 
more easily access spectrum. And I also support the legislation you 
just described to free up unused spectrum for unlicensed wireless 
use. 

There is a lot happening in this area, including, Mr. Chairman, 
the issue of concentration, which ought to be a concern for us and 
also for the FCC. I was on the Committee in 1996 when we wrote 
the Telecommunications Act. The world has changed since then. I 
mean, it is an unbelievably different landscape since that time, but 
one relentless push has been concentration. Concentration in vir- 
tually every area of communications, including a recent announce- 
ment in the last week or two about another very, very large merg- 
er. So, I think as we talk about the technology and the use of spec- 
trum, we also need to think about this issue of concentration and 
what it is going to mean to the landscape, if unchecked five and 
10 years from now, but again I think this is the right hearing to 
have. I appreciate, Mr. Chairman, your willingness to proceed to 
have this hearing and I look forward to hearing from the witnesses. 

The Chairman. Thank you very much. Senator. 

Senator Lautenberg? 

STATEMENT OF HON. FRANK R. LAUTENBERG, 

U.S. SENATOR FROM NEW JERSEY 

Senator Lautenberg. Mr. Chairman, this is an appropriate time 
to call this hearing, given the serious interest of what is happening 
with spectrum. I think it leaves us notably behind other countries. 
And we all share an interest in expanding telecommunications and 
broadband to eveiy corner of the United States. If we plan to re- 
main competitive in this technologically connected world, we can’t 
afford to miss any opportunities to provide information to every 
American wherever we can do so. High speed Internet is a 21st 
century utility, one that obviously not only improves communica- 
tion, education and, of course, the economy. Now many Americans 
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don’t have broadband because they live in smaller towns and com- 
ing from the most densely populated state in the country, it seems 
challenging to talk about smaller towns. We have a lot of them in 
New Jersey and they need to have these services available. And 
where a company won’t make it available or they simply can’t af- 
ford broadband services, we have to help that availability. And that 
is why unlicensed spectrum offers so much promise. It is an impor- 
tant resource. It can provide a catalyst for broadband deployment 
in all parts of the country, both urban and rural. And already we 
have seen unlicensed spectrum at work in our local coffee shops or 
the public park in the middle of town. On a larger scale, cities and 
towns across the country are using unlicensed spectrum to aid 
their residents by creating their own municipal networks. And we 
should embrace this effort, which is why I was pleased to join Sen- 
ator McCain to introduce the Community Broadband Act to make 
sure local communities can continue to make broadband available 
for all their residents. But that is only one piece of the puzzle. 
Greater availability of unlicensed spectrum could improve the 
speed and reliability of these networks while reducing costs to con- 
sumers. Obviously, large parts of the spectrum are and should be 
reserved for government and business, but the airwaves are, after 
all, a public resource. Unlicensed spectrum can be used to promote 
the public interest. As for portions of the spectrum that are auc- 
tioned commercially, we have got to ensure that women-owned and 
minority businesses are getting equal opportunities. It is quite un- 
clear as to whether or not this is happening. I look forward to hear- 
ing from our witnesses and perhaps we can get some light shed on 
these issues. Thank you very much, Mr. Chairman. 

The Chairman. Thank you. Senator, for the information of all 
the witnesses, your statements that you presented will be printed 
in the record in full. We would appreciate it if you could keep your 
statements as short as possible. We do want to hear you though be- 
cause we are winding down now on these hearings. We have got 
these hearings today and we are going to have one more hearing, 
I believe. We have one this afternoon and then one in addition to 
that. We will then complete our series of some 17 hearings on com- 
munications. So our first witness is Catherine Seidel, Acting Bu- 
reau Chief of the Wireless Telecommunications Bureau with the 
FCC. If I have my way, we will drop the “Tele” and just talk about 
communications from that. Now, Ms. Seidel. 

STATEMENT OF CATHERINE W. SEIDEL, ACTING BUREAU 

CHIEF, WIRELESS TELECOMMUNICATIONS BUREAU, 

FEDERAL COMMUNICATIONS COMMISSION 

Ms. Seidel. Good morning. Chairman Stevens, Members of the 
Committee. I am Cathy Seidel, Acting Chief of the Wireless Bureau 
at the FCC. I appreciate the opportunity to appear before you today 
to discuss wireless issues and spectrum reform. 

The central focus of the FCC’s early spectrum policy and regula- 
tion was management of the problem of interference among the ad- 
jacent spectrum users. Initially, the FCC sought to address this 
problem by employing a prescriptive, band-by-band approach 
whereby it allocated spectrum blocks to limited categories of spec- 
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trum users for a specific service subject to detailed and restrictive 
service rules. 

Spectrum policy, however, must keep up with the pace and inno- 
vation in wireless technologies to increase opportunities for techno- 
logically innovative and economically efficient spectrum use. The 
FCC has sought to move its spectrum policy toward more flexible 
and market-oriented regulatory models, both licensed and unli- 
censed, as alternatives to more traditional spectrum regulation. 
The licensed model has focused on providing exclusive, more easily 
transferable licensed rights to flexible use frequencies, subject to 
limitations on harmful interference. The Commission has also used 
the “commons” or “open access” model, which allows users to share 
frequencies on an unlicensed basis, with the usage rights that are 
governed by technical standards, but with no right to protection 
from interference. 

Because each of these models offers benefits to spectrum users 
and the public, the Commission has sought to apply them in a bal- 
anced way, rather than attempting to rigidly apply a single regu- 
latory model. This balanced approach has yielded positive results 
and given service providers the freedom they need to develop inno- 
vative new service offerings and to structure their network effi- 
ciently. 

Wireless communications are also vital to the Federal, state and 
local authorities responsible for maintaining public safety and re- 
sponding to emergencies. Accordingly, the Commission has taken 
steps to ensure that public safety authorities have access to suffi- 
cient spectrum to meet their needs. Over the past year, the Com- 
mission has continued to dedicate significant effort to imple- 
menting a reconfiguration of the 800 MHz band. The Commission 
is also addressing whether public safety broadband communica- 
tions can be accommodated within the current 24 megahertz of 
public safety spectrum in the 700 MHz band. 

Another essential aspect of the FCC’s role as spectrum steward 
is to promote the use of spectrum to provide wireless voice and 
data services throughout the country, including rural and hard-to- 
serve areas. Over the past year, the Commission has implemented 
a number of policies in order to fulfill this goal. For example, the 
Commission reconsidered its band plan for the Advanced Wireless 
Service to ensure that it contains a mix of spectrum block sizes and 
geographic license areas. The revised band plan provides additional 
spectrum for licensing on a smaller geographic area basis, both to 
promote entry by smaller and regional carriers, and to provide all 
potential bidders with the flexibility to obtain spectrum in the in- 
crements that best suit their needs. 

A central foundation of the Commission’s spectrum management 
policy is the mechanism it uses to award spectrum licenses. Since 
1993, when Congress authorized the Commission to assign licenses 
through competitive bidding, the Commission has used auctions to 
assign commercial spectrum. All FCC licenses are subject to auc- 
tion except public safety, public broadcasting, and international 
satellites. 

The Commission’s experience has shown that auctions efficiently 
distribute spectrum to the applicants that value it most and com- 
pensate the public for use of a valuable and scarce resource. In the 
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years since we received auction authority, bidders have won over 
28,500 licenses at auction, and paid over $14.5 billion to the Gen- 
eral Fund of the U.S. Treasury. 

Later this year, the Commission will conduct several significant 
auctions, including the auction of 4 megahertz of spectrum in the 
800 MHz band for new nationwide air to ground services, and the 
auction of 90 MHz of paired spectrum for the Advanced Wireless 
Service. 

We are also taking steps to implement Congress’s directive with 
respect to the auction of commercial spectrum in the 700 MHz 
band that is being made available by the digital television transi- 
tion. 

In granting the Commission the authority to assign license by 
competitive bidding. Congress directed that we ensure that small 
businesses have the opportunity to participate in the provision of 
spectrum-based services. To achieve this mandate, the Commission 
has established various incentives to provide small businesses with 
opportunities to participate in auctions. As the Commission’s spec- 
trum policies have developed we have repeatedly examined these 
incentives to ensure that our rules achieve their purpose of pro- 
moting opportunities for small businesses without unintended con- 
sequences. Currently, the Commission has an open rulemaking ex- 
amining proposed modifications to the Commission’s rules regard- 
ing relationships between small businesses and large communica- 
tions providers. 

In its regulation of the wireless industry generally, the Commis- 
sion has relied largely on competition to drive innovation, lower 
prices, and protect consumer interests. This light-handed approach 
has produced robust competition in the commercial wireless sector, 
to the benefit of consumers. In the past 5 years, the number of sub- 
scribers to commercial mobile services has more than doubled from 
97 million in June of 2000 to 195 million in June of 2005. Mobile 
telephones have gone from high-end luxury services to commonly 
available communication devices. In addition to providing voice 
services, wireless providers are increasingly bringing broadband ca- 
pability to subscribers in the places where they live and work. 

Finally, although the Commission has taken a light-handed regu- 
latory approach to wireless regulation, the government continues to 
play an important role in setting rules for the spectrum use, and 
in national consumer protection issues. For example, the Commis- 
sion has implemented regulations to ensure that individuals who 
use hearing aids have access to wireless services and that all wire- 
less consumers have access to enhanced 911 and local number port- 
ability. 

Thank you for the opportunity to testify before you today regard- 
ing wireless issues and spectrum reform. I would be happy to an- 
swer questions. 

[The prepared statement of Ms. Seidel follows:] 
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Prepared Statement of Catherine W. Seidel, Acting Bureau Chief, Wireless 
Telecommunications Bureau, Federal Communications Commission 

Introduction 

Good Morning Chairman Stevens, Co-Chairman Inouye, and Members of the Com- 
mittee. I appreciate the opportunity to appear before you today to discuss wireless 
issues and spectrum reform. 

In my testimony, I will describe briefly the background and development of the 
Federal Communications Commission’s (FCC) spectrum and other regulatory poli- 
cies for wireless services. I will also discuss our efforts to implement these policies 
to license and manage the Nation’s non-Federal spectrum resources and wireless 
services. 

Background 

As you know, the FCC is an independent agency charged with regulating inter- 
state and international communications by radio, television, wire, satellite and 
cable. The FCC’s role is to regulate non-Federal use of electromagnetic spectrum, 
while the National Telecommunications and Information Administration (NTIA) 
oversees Federal use of spectrum. The two agencies work cooperatively to encourage 
sharing of spectrum when possible, and to transition spectrum use between Federal 
and non-Federal users. 

I am Cathy Seidel, Acting Chief of the Wireless Telecommunications Bureau. 
Under the direction of Chairman Martin and the Commissioners, the Bureau over- 
sees the use of spectrum for domestic terrestrial services. In developing and imple- 
menting the Commission’s spectrum policy, we collaborate with our colleagues in 
the Office of Engineering and Technology, which oversees spectrum allocation for 
non-Federal use, the Media Bureau, which oversees broadcast radio and television 
services, and the International Bureau, which oversees satellite services. 

Spectrum Management 

The central focus of the FCC’s early spectrum policy and regulation was manage- 
ment of the problem of interference among adjacent spectrum users. Initially, the 
FCC sought to address this problem by employing a prescriptive, band-by-band ap- 
proach whereby it allocated spectrum blocks to limited categories of spectrum users 
for specific services subject to detailed and restrictive service rules. 

Spectrum policy, however, must keep up with the dizz 3 dng pace of change and in- 
novation in wireless technologies. In the last several decades, wireless technology 
has advanced rapidly, bringing new services and capabilities to the American peo- 
ple. These technological advances create the potential for systems to use spectrum 
more intensively than in the past. The Commission’s challenge has been to accom- 
modate more intensive spectrum use while ensuring that existing spectrum users 
are protected from harmful interference. 

To increase opportunities for technologically innovative and economically efficient 
spectrum use, the FCC has sought to move its spectrum policy toward more flexible 
and market-oriented regulatory models, both licensed and unlicensed, as alter- 
natives to more traditional spectrum regulation. The licensed model has focused on 
providing exclusive, more easily transferable licensed rights to flexible-use fre- 
quencies, subject to limitations on harmful interference. The Commission has also 
used the “commons” or “open access” model, which allows users to share frequencies 
on an unlicensed basis, with usage rights that are governed by technical standards, 
but with no right to protection from interference. 

Because each of these models offers benefits to spectrum users and the public, the 
Commission has sought to apply them in a balanced way, rather than attempting 
to rigidly apply a single regulatory model to all spectrum. This balanced approach 
has yielded positive results. Wireless licensees have provided consumers with ad- 
vanced mobile communications capabilities through use of exclusive and technically 
flexible licenses. Unlicensed services, on the other hand, have provided a wealth of 
innovation recently. Both models have proven valuable because they give service 
providers the freedom to develop innovative new service offerings and to structure 
their networks efficiently. 

Wireless communications are also vital to the Federal, state and local authorities 
responsible for maintaining public safety and responding to emergencies. Accord- 
ingly, the Commission has taken steps to ensure that public safety authorities have 
access to sufficient spectrum to meet their needs. Over the past year, the Commis- 
sion has continued to dedicate significant effort to implementing a reconfiguration 
of the 800 MHz band to eliminate interference problems caused by the historical 
interleaving of public safety and commercial wireless channels in the band. The 
Commission is also addressing whether public safety broadband communications 
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can be accommodated within the current 24 megahertz of public safety spectrum in 
the 700 MHz public safety band. 

Another essential aspect of the FCC’s role as spectrum steward is to promote the 
use of spectrum to provide wireless voice and data services throughout the country, 
including in rural and hard-to-serve areas. Over the past year, the Commission has 
implemented a number of policies in order to fulfill this goal. For example, the Com- 
mission reconsidered its band plan for the Advanced Wireless Service to ensure that 
it contains a mix of spectrum block sizes and geographic license areas. The revised 
band plan provides additional spectrum for licensing on a smaller geographic basis, 
both to promote entry by smaller and regional carriers, and to provide all potential 
bidders with the flexibility to obtain spectrum in the increments that best suit their 
needs. This band revision builds on other Commission policies intended to increase 
the efficiency and flexibility with which service providers can obtain access to spec- 
trum in rural areas, including permitting licensees to partition, disaggregate, and 
lease their spectrum in secondary market transactions. 

Auctions 

A central foundation of the Commission’s spectrum management policy is the 
mechanism it uses to award spectrum licenses. Since 1993, when Congress author- 
ized the Commission to assign licenses through competitive bidding, the Commis- 
sion has used auctions to assign commercial spectrum. All FCC licenses are subject 
to auction except public safety, public broadcasting, and international satellites. 

The Commission’s experience has shown that auctions efficiently distribute spec- 
trum to applicants that value it most and compensate the public for use of a valu- 
able and scarce resource. In the years since we received auction authority, bidders 
have won over 28,500 licenses at auction, and paid over $14.5 billion to the General 
Fund of the U.S. Treasury. 

Later this year, the Commission will conduct several significant auctions, includ- 
ing: 

• Air-Ground — The auction of four megahertz of spectrum in the 800 MHz band 
for new nationwide air-ground services is scheduled to begin on May 10, 2006. 
For this spectrum, the Commission has developed a flexible licensing approach, 
offering three alternative band plan configurations. Thus, the hand will ulti- 
mately be configured and licenses will be awarded based on the band plan that 
receives the highest aggregate bid. 

• Advanced Wireless Service — On June 29, 2006, the auction of 90 MHz of paired 
spectrum in the 1710-1755 and 2110-2155 MHz band is scheduled to begin. 
The Commission has adopted flexible service rules for the Advanced Wireless 
Service, to promote innovation and development of next-generation services and 
capabilities in the band. Notably, this auction will occasion the first use of the 
Spectrum Relocation Trust Fund. Established by Congress in the Commercial 
Spectrum Enhancement Act, the Trust Fund allows the use of auction proceeds 
to reimburse Federal agencies for the cost of relocating existing operations in 
the 1710-1755 MHz band. Another potential change to the Commission’s auc- 
tion processes that could facilitate the transition of non-Federal incumbent spec- 
trum users in future auctions would be the use of “two-sided auctions” or “auc- 
tion vouchers.” 

We are also taking steps to implement Congress’s directive with respect to the 
auction of commercial spectrum in the 700 MHz band that is being made available 
by the digital television transition. Congress has recently passed legislation direct- 
ing the Commission to begin an auction for this spectrum no later than January 
28, 2008. This spectrum is particularly well-suited for wireless broadband uses, and 
promises to yield significant benefits and innovative services for consumers. 

In granting the Commission the authority to assign license by competitive bid- 
ding, Congress directed that we ensure that small businesses have the opportunity 
to participate in the provision of spectrum-based services. To achieve this mandate, 
the Commission has established various incentives, such as bidding credits and 
spectrum set-asides, to provide small businesses with opportunities to participate in 
auctions. As the Commission’s spectrum policies have developed, we have repeatedly 
examined these incentives to ensure that our rules achieve their purpose — pro- 
motion of opportunities for small businesses — without unintended consequences. 
Currently, the Commission has an open rulemaking examining proposed modifica- 
tions to the Commission’s rules regarding relationships between small businesses 
and large communications service providers. 
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Wireless Service Regulation 

In its regulation of the wireless industry generally, the Commission has relied 
largely on competition to drive innovation, lower prices, and protect consumer inter- 
ests. This light-handed approach has produced robust competition in the commercial 
mobile wireless sector, to the benefit of consumers. In the past five years, the num- 
ber of subscribers to commercial mobile services has more than doubled from 97 mil- 
lion in June 2000 to 195 million in June 2005. Mobile telephones have gone from 
high-end luxury services to commonly available communications devices. In addition 
to providing voice services, wireless providers are increasingly bringing broadband 
capability to subscribers in the places that they live and work. 

Although the Commission has taken a light-handed regulatory approach to wire- 
less regulation, the government continues to play an important role in setting the 
rules for spectrum use, such as protection from harmful interference. The govern- 
ment also plays an important role in national consumer protection issues. For exam- 
ple, the Commission has implemented regulations to ensure the hearing disabled 
have access to wireless handsets and that all wireless consumers have access to en- 
hanced 911 and local number portability. 

Conclusion 

Thank you for the opportunity to testify before you today regarding wireless 
issues and spectrum reform. I would be pleased to answer any questions. 

The Chairman. Thank you very much. The next witness is John 
Kneuer, Acting Assistant Secretary for Communications and Infor- 
mation of NTIA. Pardon me, Senator Lott, did you wish to make 
an opening statement? 

Senator Lott. No, thank you, Mr. Chairman. 

STATEMENT OF JOHN M.R. KNEUER, ACTING ASSISTANT 

SECRETARY FOR COMMUNICATIONS AND INFORMATION, 

NATIONAL TELECOMMUNICATIONS AND INFORMATION 

ADMINISTRATION (NTIA) 

Mr. Kneuer. Thank you. Chairman Stevens, Members of the 
Committee, for inviting me here to testify about NTIA’s role in 
spectrum management and reform. My name is John Kneuer; I 
serve as the Acting Administrator at NTIA. 

NTIA’s responsibilities in general include, advising the Secretary 
of Commerce and the President on telecommunications policy mat- 
ters, as well as managing the Federal radio spectrum. It is really 
the intersection of these two roles, telecommunications policy and 
spectrum management that has been the focus of NTIA during the 
Bush Administration. 

We have strived to make additional spectrum available, both on 
an unlicensed basis and a licensed basis to ensure that there is 
adequate spectrum for competitive services and new technologies, 
but at the same time making sure that we continue to maintain ac- 
cess and preserve the ability of critical Federal missions, public 
safety, homeland security, and our national defense. 

I would like to talk about three recent experiences that we have 
had that have really underscored the challenges of balancing these 
competing interests. Working with the FCC, we were able to iden- 
tify 90 MHz of new spectrum to be licensed through an auction 
scheduled for this June, for advanced wireless services, that re- 
quired the relocation of the Federal systems that were in those 
bands. We also worked to come up with a technical solution to 
allow unlicensed broadband wireless devices, WiFi-like devices, to 
co-exist in the 5 GHz band with spectrum that had previously been 
for the exclusive use of Federal radar systems. 



9 


Last, we worked again with the FCC to come up with technical 
rules to allow for the introduction of a brand new technology, ultra- 
widehand (UWB). UWB operates across huge bands of spectrum 
that are reserved for Federal and non-Federal systems, very chal- 
lenging to our spectrum policies. Each of these proceedings, while 
they were ultimately successful, really underscored the challenges 
and the limitations of our regulatory environment. In fact in 2003, 
the President observed that, “the existing legal and policy frame- 
work for spectrum management has not kept pace with the dra- 
matic changes in technology and spectrum use.” It was based on 
that observation that the President launched his spectrum policy 
initiative. This is an inter-agency initiative that has four principal 
goals: (a) foster economic growth; (b) ensure our national and 
homeland security; (c) maintain the U.S. global leadership in com- 
munication technology development and to satisfy other needs, 
such as public safety, scientific research, and transportation infra- 
structure. 

This morning I want to talk about some of the objectives and 
some of the accomplishments that we have been making in satis- 
fying this initiative. It is important to recognize that this is not 
just an NTIA initiative; this is not just a Department of Commerce 
initiative; this is an inter-agency government-wide initiative. One 
of the things that underscores this is that in June of 2005, the Of- 
fice of Management and Budget gave guidance to each of the Fed- 
eral agencies, that beginning with the Fiscal Year 2007 budgets, 
the agencies are required to consider the economic value of the 
radio spectrum when they propose funding for a spectrum-depend- 
ent system in their budget. This is a big deal. This is the first time 
that agencies and the Federal Government don’t just look at spec- 
trum as a free resource, when they are making their plans on 
building new systems and presenting their budgets. They need to 
recognize the economic value and the opportunity costs in that re- 
gard. To underscore this point the Department of Defense has 
made great strides working in this regard. DOD really led the way 
in coming up with their systems and their plans in this regard, not 
just in the capital planning process, but the Department of Defense 
has been a very strong partner of ours in the initiative and advanc- 
ing the state of radio art. So I wanted to give them their credit in 
that regard. 

While the initiative is not limited to the Department of Com- 
merce, we do have a significant role. In May of last year, we sub- 
mitted to the White House an implementation plan that laid out 
dozens of steps that we will undertake to meet the President’s ini- 
tiative. Let me quickly just go through a few. The implementation 
plan itself is available on our web page and you can see all the dif- 
ferent activities we are doing, but I thought I would underscore a 
few this morning. 

We are identifying opportunities for sharing systems between 
Federal and non-Federal public safety systems. I think the experi- 
ences in the Gulf and Katrina and Rita really underscored the need 
for Federal, state, and local first responders, and public safety enti- 
ties to work together, to communicate together, by identifying op- 
portunities for us to partner together. We identify capital savings. 
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We don’t need to build redundant systems. We identify spectrum 
savings and we clearly ensure continued interoperability. 

We are also working on a strategic spectrum plan, I think GAO 
in their report called for increased planning, long range planning. 
Each of the agencies has supplied to NTIA, their long-range spec- 
trum needs plans, and we are coordinating those into an overall 
Federal plan. For the first time, we will look at the Federal spec- 
trum use in one holistic way, rather than individual agencies in 
that limited way. We are also working on producing a plan for 
bringing incentives to Federal spectrum use. The FCC has a num- 
ber of tools at their disposal to bring market forces to create incen- 
tives for spectrum use, whether it is auctions or creating secondary 
markets, we are limited in our ability to get that done. In the Fed- 
eral space, we are working on plans to come up with rational incen- 
tives. I think it is important we recognize that each of those, not 
every system, not every application, is the same. We can’t have a 
one-size-fits-all approach. We should try to identify opportunities to 
bring market-based incentives as well as other incentives to in- 
crease efficient use of the Federal spectrum. 

Finally, one of the recommendations that was included in the 
President’s spectrum initiative was to work with the Congress to 
pass the Commercial Spectrum Enhancement Act, which would cre- 
ate a process where Federal entities are reimbursed for the reloca- 
tion of their bands to clear up spectrum. 

I want to thank you. Senator Stevens, for your leadership in get- 
ting that bill passed last year, because of that legislation the FCC 
will be able to auction that 90 MHz of spectrum this June and that 
auction will bring billions of dollars into the Treasury. It will give 
every wireless carrier the ability to be a broadband provider, and 
we think that is important. So, I want to thank you again for your 
leadership in that regard. 

Thank you for my invitation. I am happy to take any questions. 

[The prepared statement of Mr. Kneuer follows:] 

Prepared Statement of John M.R. Kneuer, Acting Assistant Secretary for 

Communications and Information, National Telecommunications and 

Information Administration (NTIA) 

Thank you. Chairman Stevens, Senator Inouye, and Members of the Committee, 
for inviting me here to testify about the National Telecommunications and Informa- 
tion Administration’s (NTIA) role in spectrum management and reform. My name 
is John Kneuer, and I serve as the Acting Assistant Secretary for Communications 
and Information and Acting Administrator of NTIA. 

Among its responsibilities, NTIA is the principal telecommunications policy advi- 
sor to the Secretary of Commerce and the President, and the manager of Federal 
Government use of the radio spectrum. Throughout the Bush Administration this 
intersection of telecommunications policy and spectrum management has been the 
key focus of NTIA. 

By identifying new spectrum for both licensed and unlicensed services, and work- 
ing with the Federal Communications Commission (FCC) to authorize entirely new 
services, NTIA has worked to ensure that commercial wireless services have ade- 
quate access to spectrum to compete with incumbents and provide new services to 
consumers, while at the same time preserving spectrum access for critical Federal 
systems and public safety services. Achieving this balance between commercial and 
government interests, while critical, has not always been easy in the current regu- 
latory environment. 

Three recent experiences underscore this challenge: (1) identif 3 dng 90 MHz of 
spectrum to be auctioned for licensed advanced wireless services; (2) finding a tech- 
nical solution to allow unlicensed broadband systems to share spectrum with critical 
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government systems in the 5 GHz band; and (3) working with the FCC to accommo- 
date ultra-wideband devices that operate across huge bands of both Federal and 
non-Federal frequency bands. While ultimately successful, the effort required to in- 
troduce these technologies exposed the limits of our spectrum management system. 

Based on these experiences, in 2003, President Bush stated that “the existing 
legal and policy framework for spectrum management has not kept pace with the 
dramatic changes in technology and spectrum use.” As a result, and in order to en- 
sure that America has a spectrum policy for the 21st Century, President Bush es- 
tablished his Spectrum Policy Initiative. The objectives of this inter-agency Initia- 
tive are to: 

(a) foster economic growth; 

(b) ensure our national and homeland security; 

(c) maintain U.S. global leadership in communications technology development 
and services; and 

(d) satisfy other vital U.S. needs in areas such as public safety, scientific re- 
search, Federal transportation infrastructure, and law enforcement. 

This morning I will highlight the progress that the Administration is making in 
spectrum management reform in implementing the President’s Spectrum Policy Ini- 
tiative. 

The President’s Spectrum Policy Initiative 

The Secretary of Commerce chairs and directs the work of the President’s Spec- 
trum Policy Initiative, which consists of two broad courses of activity: an inter-agen- 
cy Spectrum Task Force, and regular public outreach. In June 2004, the Secretary 
of Commerce submitted two reports to the President, one with recommendations of 
the Spectrum Task Force, and one including recommendations submitted during 
public forums and in response to a public notice of inquiry. 

In November 2004, the President issued his second Executive Memorandum on 
spectrum reform and directed the Department of Commerce, the Office of Manage- 
ment and Budget, and the Department of Homeland Security and other agencies to 
implement the recommendations included in the two reports. The following is a 
summary of the activities that the Department of Commerce, and certain other Ex- 
ecutive Branch Offices and Departments, have undertaken to implement the rec- 
ommendations. 

Progress in Implementing the President’s Spectrum Policy Initiative 

Capital Planning and Investment Control Procedures 

The President directed the Office of Management and Budget (0MB) to “provide 
guidance to the agencies for improving capital planning and investment control pro- 
cedures to better identify spectrum requirements and the costs of investment in 
spectrum-dependent programs and systems.” In June 2005, 0MB instructed the 
Federal agencies to consider the economic value of radio spectrum when developing 
justifications for new spectrum-dependent systems, beginning with Fiscal Year 2007 
budget requests. The Secretary of Commerce asked each agency to report on its 
progress on this directive. 

Several agencies identified a number of potential improvements to capital plan- 
ning and investment control procedures related to spectrum-dependent technologies. 
Each has begun the process of implementing these improvements. NTIA is now 
working with 0MB and the Federal agencies to review the individual agency capital 
planning processes as they relate to spectrum-dependent investments. This review 
will identify best practices with the objective of defining a consistent approach for 
including spectrum in the Federal capital planning process. 

Department of Commerce Progress 

Pursuant to the November 2004 Executive Memorandum, the Department of 
Commerce is directed to complete various tasks to implement the recommendations 
set forth in the June 2004 Reports. These tasks include: (a) developing a plan to 
implement recommendations for which it is responsible; (b) producing a Federal 
Strategic Spectrum Plan; and (c) developing a plan to identify and implement incen- 
tives for more efficient spectrum use. There have been numerous accomplishments 
to date in meeting these tasks. 

Implementation Plan: The President directed the Secretary of Commerce to estab- 
lish a plan for the implementation of all other recommendations included in its June 
2004 Reports. On May 30, 2005, the Department of Commerce transmitted this plan 
to the Executive Office of the President and has commenced working on the rec- 
ommendations it set forth. This plan sets forth milestones and timelines for imple- 
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mentation of the Intitiative over several years. Milestones and accomplishments to 
date include: 

Policy and Plans Steering Group: In order to enlist the leadership of Federal 
agencies in the resolution of spectrum policy matters, the Department of Com- 
merce established the Policy and Plans Steering Group, or PPSG, in January 
2005. This advisory group is composed of top leadership officials, at an Assist- 
ant Secretary-level or equivalent, from the Federal agencies that are major 
users of radio spectrum. The PPSG advises NTIA’s Administrator on spectrum 
policy and strategic plans. The PPSG has committed to resolve major conten- 
tious spectrum issues affecting Federal and non-Federal spectrum users. The 
PPSG first met in January 2005 and will hold its third meeting at the end of 
this month to provide input on the implementation of the Spectrum Policy Ini- 
tiative’s recommendations. 

Commerce Spectrum Management Advisory Committee: The Department of 
Commerce chartered the Commerce Spectrum Management Advisory Com- 
mittee in 2005. This Committee, organized pursuant to the Federal Advisory 
Committee Act, will consist of private sector experts in spectrum and spectrum 
policy. It will advise the Assistant Secretary for Communications and Informa- 
tion on a broad range of issues regarding spectrum policy and on needed re- 
forms to domestic spectrum policies and management. This advice will include 
suggested reforms to facilitate the identification of spectrum for new tech- 
nologies and services. 

Improvement of Spectrum Management Processes: NTIA has laid out a program 
for the next five years to modernize and improve spectrum management proc- 
esses. The program includes: (1) a review and improvement of our international 
spectrum management policies including the improvement of our World 
Radiocommunication Conference preparation process and the international pol- 
icy and framework that could become barriers to the implementation of new 
spectrum efficient technologies; (2) standardization and implementation of 
methods and analysis tools to assess new technologies to reduce the time it 
takes to provide access to spectrum; (3) adopt a spectrum management career 
development program to maintain our expertise in adapting new technologies 
and using the spectrum more efficiently and effectively; and (4) application of 
modern information technology (IT) to provide more rapid access to spectrum 
and make the spectrum management process more effective and efficient. 
Federal ! Non-Federal Public Safety Demonstration Program: The Department of 
Commerce has identified a number of candidate pilot programs to test the oper- 
ational and cost effectiveness of sharing spectrum and communications infra- 
structure among Federal, state and/or local governments. NTIA coordinated 
with Federal agencies to consider existing demonstration programs for use in 
the pilot program. NTIA is evaluating seven programs in accordance with selec- 
tion criteria that include factors such as whether the program demonstrates 
cost-effectiveness of sharing, whether the program is in existence and funded, 
and whether the program operates within existing allocations. 

Federal Strategic Spectrum Plan: As directed by the President, the Department 
of Commerce requested spectrum plans from 15 agencies. The agency plans in- 
clude: (1) current and future spectrum requirements for future technologies or 
services; (2) the planned uses of new technologies or expanded services requir- 
ing spectrum over a period of time agreed to by the selected agencies; and (3) 
suggested approaches to meeting identified spectrum requirements in a spec- 
trally efficient way. 

NTIA is integrating these individual agency plans into the foundation for the de- 
velopment of a comprehensive Federal Strategic Spectrum Plan. It will address the 
fragmentation, shortage, interference and security issues related to spectrum used 
by public safety organizations. Additionally, the President called for the Department 
of Homeland Security’s Spectrum Needs Plan in the Federal Strategic Spectrum 
Plan. 

The President directed this plan to be completed within six months after receiving 
the agency plans. It will be completed this summer and will lay the foundation for 
spectrum management for the 21st Century. 

Plan to Identify and Implement Incentives: The President also directed the Sec- 
retary of Commerce to develop a plan identifying and implementing incentives to 
promote more efficient and effective use of the spectrum, while protecting national 
and homeland security, critical infrastructure, and government services. NTIA’s In- 
centives Plan is organized around projects at several stages: 
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Public Outreach: NTIA identified two tasks as part of its public outreach — a 
public workshop on economic and other incentives that it sponsored at the Na- 
tional Academy of Sciences, and a review of the use, or proposed use of, eco- 
nomic incentives in other counties. NTIA’s workshop was held on February 28 
and March 1, 2006. This forum brought together world-renowned experts and 
spectrum managers to present and discuss ideas on how incentives could apply 
to Federal Government and commercial spectrum users. NTIA will use the in- 
formation gained from this workshop to guide and inform development of fur- 
ther studies identified as part of the plan. 

Spectrum Valuation: Economic incentives for more efficient spectrum use are 
based on the premise that spectrum rights have measurable value. NTIA plans 
to study methods to estimate the economic value for spectrum used by Federal 
agencies and the opportunity cost of government spectrum versus other uses. 
Federal User Fees: NTIA proposes to study the possible effectiveness of user fees 
designed specifically to encourage Federal agencies to make more efficient use 
of spectrum, as well as questions regarding whether such fees would be effective 
or appropriate for Federal Government spectrum use. 

Non-Fee Ineentives: On the premise that positive incentives through the grant- 
ing of greater rights are basic to economic approaches to spectrum management, 
NTIA plans to examine incentives other than fees for Federal users, including, 
for example, the feasibility of granting agencies tradable rights and allowing 
agencies to accept payment for, or otherwise benefit from, allowing others to ac- 
cess their spectrum. 

Sharing: With new technologies offering advances in spectrum sharing, NTIA 
plans to examine increased sharing of spectrum among Federal agencies or be- 
tween agencies and other uses. This inquiry will look at such issues as fre- 
quency availability for such systems, different dynamic spectrum access tech- 
niques, and preemptive spectrum rights. 

Spectrum Rights and Secondary Markets: On a broader level, NTIA plans to 
study spectrum rights and how they apply to all spectrum users, including how 
the FCC and NTIA define rights, and what changes, if any, would be beneficial 
and practical. NTIA will explore ways to enhance secondary markets, including 
increasing technical flexibility, developing real time electronic trading mecha- 
nisms, and expanding the trading of spectrum to Federal as well as non-Federal 
users. 

This Incentives Plan also reflects NTIA’s efforts to support the President’s legisla- 
tive proposals on spectrum. The President in his Fiscal Year 2007 budget rec- 
ommended: (1) the FCC’s auction authority, which was extended through Fiscal 
Year 2011 in the Deficit Reduction Act of 2005, be made permanent; and (2) new 
authority be given to the FCC to charge fees for unauctioned spectrum licenses and 
construction permits. 

Speetrum Relocation Fund: The Department of Commerce is implementing the 
Commercial Spectrum Enhancement Act, which was passed by Congress and signed 
by the President in December 2004. This Act establishes a spectrum relocation fund 
for Federal agencies from the proceeds of an auction that is scheduled to be held 
by the FCC in June 2006. The fund streamlines the process for reimbursing Federal 
agencies that must relocate from Federal spectrum that is being reallocated to com- 
mercial use. NTIA has worked with the Federal agencies that operate microwave 
radio-relay communications systems in the 1710-1755 MHz band to identify the sys- 
tems requiring relocation, to identify new microwave bands or non-spectrum options, 
such as fiber optics, and to make the relocation cost estimates. NTIA led the multi- 
agency activity, which resulted in identifying 2,240 microwave radio-relay systems 
that will be relocated, at a relocation cost of nearly $936 million. The relocation- 
fund process has worked very well thus far, and the auction, referred to as the “Ad- 
vanced Wireless Services” or “AWS” auction, is expected raise several billion dollars. 
New spectrum will become available by this process, and American consumers and 
businesses will reap the benefits of more bandwidth for mobile technologies. For 
business, this means greater productivity; and for the consumer, more choices and 
improved services. At the same time. Federal agencies will also benefit as they are 
able to upgrade their services and equipment. 

Conclusion 

Thank you again for inviting me to testify. I welcome any questions that you may 
have for me. 
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The Chairman. Thank you very much. Our next witness is Ms. 
Hecker of the GAO. Does any Senator have a time problem and 
wish to make a statement before Ms. Hecker speaks? 

Senator Kerry. Mr. Chairman, that is very generous of you. 
Could I take advantage of that? 

The Chairman. Yes. 

STATEMENT OF HON. JOHN F. KERRY, 

U.S. SENATOR FROM MASSACHUSETTS 

Senator Kerry. First of all, thank you, Mr. Chairman. I thank 
the witnesses and thank you, Mr. Chairman for holding this hear- 
ing. I have heard you describe how reliable broadband connection 
in Alaska would make a difference for folks who are in remote 
areas and who need some economic opportunity. I could not agree 
with you more. There are just too many people who either don’t 
have access to broadband Internet service or they can’t afford it, 
one of the two. Almost 60 percent of the country is unconnected as 
a consequence. Despite the President’s promise of ubiquitous 
broadband by 2007, we are clearly now well into 2006, short of that 
goal. Only 40 percent of the households in America are subscribing 
and it seems, incredibly, that the FCC is sitting on a rulemaking 
proceeding that will help correct these problems. I have been 
pleased to join in a bipartisan effort with Senator Allen, to sponsor 
legislation that will better utilize spectrum and accomplish that 
goal. I just think that this is the only way we are going to make 
real all of our talk about competitiveness and secure America’s 
place in the marketplace. 

What our legislation would do, Mr. Chairman, is enable entre- 
preneurs to provide affordable competitive high-speed wireless 
broadband in areas that have no connectivity. It does so by pro- 
viding additional unlicensed spectrum, which is now spurring an 
outpouring of innovation and creates an affordable — and broadly 
available wireless broadband solution — for unconnected rural 
homes, small businesses and public safety agencies. It allows kids, 
parents, just a whole bunch of people to suddenly connect, who 
can’t connect. We have specifically put in the bill a provision that 
will prevent any interference with licensed entities and to avoid 
any land of spectrum clash or interference. 

So I think that it is important not to have false arguments put 
in the way of this. I think this really could be helpful. So, Mr. 
Chairman, thanks so much for bringing the Committee together 
around this. It could not be more important to all of us. Thank you. 

[The prepared statement of Senator Kerry follows:] 

Prepared Statement of Hon. John F. Kerry, 

U.S. Senator from Massachusetts 

Mr. Chairman, I thank you for holding this hearing. We often talk about the im- 
portance of greater broadband deployment — and it is time to set Federal policy that 
will encourage it. 

I have heard you describe how reliable broadband connections in Alaskan villages 
could change the economic opportunities in those villages. I really believe you are 
on to something Mr. Chairman and I applaud your leadership on this issue. 

Unfortunately, many people either do not have access to broadband Internet serv- 
ice or simply cannot afford it. Despite President Bush’s promise of ubiquitous 
broadband by 2007 — we are well short of that goal (currently 40 percent of house- 
holds subscribe). 



15 


Incredibly, it seems that the FCC is sitting on a rulemaking that will help correct 
this problem. I am pleased to join Senator Allen in sponsoring legislation that seeks 
to better utilize spectrum and accomplish this goal. 

I have talked repeatedly in recent months about broadband as a key to economic 
growth — a joh creator — a tool for learning and innovation. Indeed, it is a central pil- 
lar of our long-term competitiveness. 

Our legislation will enable entrepreneurs to provide affordable, competitive high- 
speed wireless broadband services in areas that otherwise have no connectivity. 

It does so by providing additional unlicensed spectrum — which is spurring an out- 
pouring of innovation and creating affordable and ubiquitous wireless broadband so- 
lutions — for unconnected rural homes, for small business, for public safety agencies, 
and more. 

It is my hope Mr. Chairman that we can come to agreement for a timely mark- 
up of the Allen/Kerry hill. 

The Chairman. Thank you very much. Ms. Hecker. 

STATEMENT OF JayEtta Z. HECKER, DIRECTOR, PHYSICAL 

INFRASTRUCTURE ISSUES, U.S. GOVERNMENT 

ACCOUNTABILITY OFFICE 

Ms. Hecker. Thank you, Mr. Chairman, I am very pleased to be 
here to speak on this important topic. As somebody has already 
said, the spectrum is really critical to our economy. At the same 
time, there is a rapid growth in demand, and concerns about scar- 
city, since most of the useable spectrum is already assigned. Simi- 
larly, there are concerns about underutilization, so we have done 
some work and have raised some concerns about whether the Fed- 
eral framework that we have is really adequate to respond to the 
growing and future demand. We have in fact concluded that the 
need for attention to this matter is acute. 

What I will cover is four topics and try to sweep through them 
pretty quickly. The first is the extent to which the FCC has adopt- 
ed market-based mechanisms. Second, the extent to which govern- 
ment has adopted market mechanisms. Third, based on a review 
that we have done for this Committee, what some of the key op- 
tions are for improving spectrum management. Finally, our sum- 
mary of some of the institutional barriers that we believe there are 
to comprehensive spectrum reform. 

The first issue about FCC: there is no doubt that FCC, with Con- 
gressional support, has moved forward incrementally to adopt mar- 
ket-based approaches. Clearly, and most importantly, is use of auc- 
tions. Also important are enhancing the use of secondary markets 
and introducing flexibility in certain bands. While auctions rep- 
resent a substantial improvement, we would note that only a very 
small portion of total licenses, outstanding licenses, have actually 
been auctioned. Our analysis shows it is less than 2 percent of li- 
censes. 

On the allocation issue, we are concerned that basically FCC still 
employs largely a command-and-control process for the allocation of 
spectrum. And again, as I mentioned, while there is some flexibility 
in some bands, like CMRS, where the users are allowed to choose 
technology, have flexibility in their business models and services, 
that is not the case for most of the spectrum that is allocated. Con- 
cerns have been raised that the allocation process is slow and inef- 
ficient, leading to underutilization and not getting spectrum in the 
hands of the users who can make the most efficient and intense 
use of it. 
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Quickly then, to the governments use. Again, I think you have 
heard from Mr. Kneuer, there are clear initiatives on NTIA’s part. 
But, it is certainly not comparable to what some other countries 
have done to truly adopt market-hased mechanisms or proxies for 
market mechanisms and improving the incentives for efficient use 
by government users. 

The current status quo, consistent with the limitations of Federal 
law, is that the fees that are imposed on government users are ac- 
tually based on the number of assignments and are designed to 
spread the cost across the widest range of government users, and 
is not at all even a beginning proxy for the intensity of use of spec- 
trum. 

So, only 80 percent of the spectrum management cost of NTIA 
is recovered by the fees that are imposed on agencies. The premise 
is for some kind of incentive based fees and getting some trans- 
parency for the distribution and utilization in different government 
agencies; I think the inventory and first Federal plan that Mr. 
Kneuer talked about is definitely a first step forward. That is defi- 
nitely a first step and we do acknowledge that there are definitely 
difficulties and challenges in applying market incentives, but we 
believe that the data show that there are substantial gaps and un- 
derutilization of spectrum by the government and improvements 
are definitely needed. 

The two options that our work has identified to improve spec- 
trum management are basically extending and refining auction au- 
thority, and reexamining the use and distribution of spectrum. 

Obviously, the auction authority has been extended, but there is 
actually still some opportunity for some further refinements of auc- 
tion authority. By Congress talking about better definition or clar- 
ity or flexibility in license rights, similar to your legislation allow- 
ing for unlicensed use of TV broadcast, white space as an example. 
Also, there are opportunities for further enhancement of secondary 
markets and further refinement of small business incentives. 

The second major proposal put forward is basically that what we 
really need is a national spectrum census, and we are beginning to 
do that on a Federal level. We really do not have it on the commer- 
cial side. We need a broader evaluation of the tradeoffs between 
government and commercial use, licensed and unlicensed. Some 
steps are underway. 

Our major concern, though, and this is really the bottom line is 
that there are fundamental institutional barriers to comprehensive 
reform of spectrum with a current government structure. While we 
have these two agencies, and each of them is talking about reform, 
neither has ultimate government decision-making authority or the 
authority to impose fundamental reform and that is why we really 
have a piecemeal approach in our view. 

We have two outstanding recommendations. One is that the 
agencies really need to work together to have a complete national 
spectrum plan. The other recommendation is for potentially to have 
a commission like a base closing commission to be established by 
either Congress or the President that would do a comprehensive 
examination of current spectrum management and opportunities 
for reform. 
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In conclusion, the Congress has taken a vital first step with the 
extension of auction authority, but substantial work remains to be 
done and is vital to promote or perhaps even ensure the more effi- 
cient and effective use of this vital and national resource. Thank 
you, Mr. Chairman. 

[The prepared statement of Ms. Hecker follows:] 

Prepared Statement of JayEtta Z. Hecker, Director, Physical 
Infrastructure Issues, U.S. Government Accountability Office 

Mr. Chairman and Members of the Committee: 

We appreciate the opportunity to provide testimony on spectrum reform issues. 
As you know, the radio-frequency spectrum is used to provide an array of wireless 
communications services that are critical to the U.S. economy and various govern- 
ment missions, such as national security. Demand for radio-frequency spectrum has 
exploded over the past several decades as new technologies and services have 
been — and continue to be — brought to the market in the private sector, and new 
mission needs unfold among government users. As a result, nearly all parties are 
becoming increasingly concerned about the availability of spectrum for future needs 
because most of the usable spectrum in the United States has already been allo- 
cated to existing services and users. Compounding this concern is evidence that 
some of the spectrum is currently underutilized. Many parties believe that spectrum 
management reform — such as greater reliance on market-based mechanisms that in- 
voke the forces of demand and supply — is essential to meeting the growing and un- 
predictable demand for spectrum. 

My statement today will identify (1) the extent to which the Federal Communica- 
tions Commission (FCC) has adopted market-based mechanisms for commercial uses 
of spectrum, ^ (2) the extent to which market-based mechanisms have been adopted 
for Federal Government use of spectrum, (3) options for improving spectrum man- 
agement, and (4) potential barriers to spectrum reform. My comments are based on 
our body of work on spectrum management, including our recently issued report to 
this Committee; 2 these reports were prepared in accordance with generally accepted 
government auditing standards. 

In summary: 

• FCC is incrementally adopting market-based approaches to managing the com- 
mercial use of spectrum. Market-based mechanisms can help promote the effi- 
cient use of spectrum by invoking the forces of supply and demand — that is, 
they provide users an incentive to use the spectrum as efficiently as possible. 
Examples of market-based mechanisms include introducing flexibility in the use 
of spectrum, using auctions to assign licenses, and enhancing the use of sec- 
ondary markets as a means for companies to obtain access to spectrum. FCC 
has adopted these mechanisms for commercial uses. For example, although FCC 
currently employs largely a command-and-control process for spectrum alloca- 
tion, it has provided greater flexibility within certain spectrum bands. In addi- 
tion, FCC began using auctions to assign spectrum licenses for commercial uses 
in 1994. According to industry stakeholders, FCC’s implementation of auctions 
is seen as an improvement over comparative hearings and lotteries, the primary 
assignment mechanisms employed in the past. Finally, FCC has taken steps to 
facilitate greater secondary market activity, which may provide an additional 
mechanism to promote the efficient use of spectrum. 

• While some countries have adopted market-based mechanisms to encourage the 
efficient use of spectrum by government agencies, the Department of Com- 
merce’s National Telecommunications and Information Administration (NTIA) 
has not adopted similar mechanisms for Federal Government use in the United 
States. NTIA imposes fees that recover only a portion of its cost to administer 
spectrum management, rather than incentive-based fees — that is, fees that 
more closely resemble market prices and thus encourage greater spectrum effi- 
ciency among government users; currently, NTIA does not have authority to im- 
pose fees that exceed its spectrum management costs. However, adopting mar- 
ket-based mechanisms for Federal Government use of spectrum might be dif- 
ficult or undesirable in some contexts because of the primacy of certain govern- 
ment missions, the lack of flexibility in use of spectrum for some agencies, and 
the lack of financial incentives for government users. 

• As we reported in December 2005, industry stakeholders and experts have iden- 
tified a number of options for improving spectrum management. The most fre- 
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quently cited options include (1) extending FCC’s auction authority, (2) reexam- 
ining the use and distribution of spectrum, and (3) ensuring clearly defined 
rights and flexibility in commercially licensed spectrum bands; there was no 
consensus on these options, except for extending FCC’s auction authority. Given 
the success of FCC’s use of auctions and the overwhelming support for extend- 
ing FCC’s auction authority, we suggested that the Congress consider extending 
FCC’s auction authority beyond the 2007 expiration date. Congress extended 
FCC’s auction authority to 2011 with the passage of the Deficit Reduction Act 
of 2005. 3 

• The current management framework may pose barriers to reform since, while 
two agencies have been given responsibility for aspects of spectrum manage- 
ment, neither has been given ultimate decision-making authority over all spec- 
trum use or the authority to impose fundamental reform, such as increasing the 
reliance on market-based mechanisms. Under this divided management frame- 
work, FCC manages spectrum for non-Federal users while NTIA manages spec- 
trum for Federal Government users. However, spectrum management issues 
and major reform cross the jurisdictions of both agencies. To address these bar- 
riers, we have previously recommended that (1) the Secretary of Commerce and 
FCC establish and carry out formal, joint planning activities to develop a na- 
tional spectrum plan to guide decision making; and (2) the relevant administra- 
tive agencies and congressional committees work together to develop and imple- 
ment a plan for the establishment of a commission that would conduct a com- 
prehensive examination of current spectrum management. To date, these rec- 
ommendations have not been implemented. 

Background 

The radio-frequency spectrum is the part of the natural spectrum of electro- 
magnetic radiation lying between the frequency limits of 9 kilohertz and 300 
gigahertz, s It is the medium that makes wireless communications possible and sup- 
ports a vast array of commercial and governmental services. Commercial entities 
use spectrum to provide a variety of wireless services, including mobile voice and 
data, paging, broadcast radio and television, and satellite services. Additionally, 
some companies use spectrum for private tasks, such as communicating with remote 
vehicles. Federal, state, and local agencies also use spectrum to fulfill a variety of 
government missions. For example, state and local police departments, fire depart- 
ments, and other emergency services agencies use spectrum to transmit and receive 
critical voice and data communications, and Federal agencies use spectrum for var- 
ied mission needs such as national defense, law enforcement, weather services, and 
aviation communication. 

Spectrum is managed at the international and national levels. The International 
Telecommunication Union (ITU), a specialized agency of the United Nations, coordi- 
nates spectrum management decisions among nations. Spectrum management deci- 
sions generally require international coordination, since radio waves can cross na- 
tional borders. Once spectrum management decisions are made at the ITU, regu- 
lators within each nation, to varying degrees, will follow the ITU decisions. In the 
United States, responsibility for spectrum management is divided between two 
agencies: FCC and NTIA. FCC manages spectrum use for non-Federal users, includ- 
ing commercial, private, and state and local government users under authority pro- 
vided in the Communications Act. NTIA manages spectrum for Federal Government 
users and acts for the President with respect to spectrum management issues. ^ FCC 
and NTIA, with direction from the Congress, jointly determine the amount of spec- 
trum allocated to Federal and non-Federal users, including the amount allocated to 
shared use. 

Historically, concern about interference or crowding among users has been a driv- 
ing force in the management of spectrum. FCC and NTIA work to minimize inter- 
ference through two primary spectrum management functions — the “allocation” and 
the “assignment” of radio spectrum. Specifically: 

• Allocation involves segmenting the radio spectrum into bands of frequencies 
that are designated for use by particular types of radio services or classes of 
users. For example, the frequency bands between 88 and 108 megahertz (MHz) 
are allocated to FM radio broadcasting in the United States. In addition to allo- 
cation, FCC and NTIA also specify service rules, which include the technical 
and operating characteristics of equipment. 

• Assignment, which occurs after spectrum has been allocated for particular types 
of services or classes of users, involves providing a license or authorization to 
use a specific portion of spectrum to users, such as commercial entities or gov- 
ernment agencies. FCC assigns licenses for frequency bands to commercial en- 
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terprises, state and local governments, and other entities, while NTIA makes 
frequency assignments to Federal agencies. 

When FCC assigns a portion of spectrum to a single entity, the license is consid- 
ered exclusive. When two or more entities apply for the same exclusive license, FCC 
classifies these as mutually exclusive applications — that is, the grant of a license to 
one entity would preclude the grant to one or more other entities. For mutually ex- 
clusive applications, FCC has primarily used three assimment mechanisms — com- 
parative hearings, lotteries, and auctions. FCC historically used comparative hear- 
ings, which gave competing applicants a quasi-judicial forum in which to argue why 
they should be awarded a license instead of other applicants. In 1981, partially in 
response to the administrative burden of the comparative hearing process, the Con- 
gress authorized the use of lotteries, which allowed FCC to randomly select licenses 
from the qualified applicant pool.® The Congress provided FCC with authority to 
use auctions to assign mutually exclusive licenses for certain subscriber-based wire- 
less services in the Omnibus Budget Reconciliation Act of 1993.® Auctions are a 
market-based mechanism in which FCC assigns a license to the entity that submits 
the highest bid for specific bands of spectrum. As of November 30, 2005, FCC has 
conducted 59 auctions for over 56,000 licenses to select between competing applica- 
tions for the same license, which have generated over $14.5 billion for the U.S. 
Treasury. However, only a very small portion of total licenses has been auctioned. 
(See fig. 1.) 


Figure 1 : Percent of Licenses Auctioned 



Source: GAO analysis of FCC data. 

Notes: 

To calculate the percentage of licenses that have been auctioned, we divided the number of 

auctioned licenses by the number of licenses included in FCC’s three spectrum license databases. 

Licenses can vary considerably in terms of bandwidth, as well as the geographic area and population 

covered. 

In some frequency bands, FCC authorizes unlicensed use of spectrum — that is, 
users do not need to obtain a license to use the spectrum, Rather, an unlimited 
number of unlicensed users can share frequencies on a non-interference basis. Thus, 
the assignment process does not apply to the use of unlicensed devices. However, 
manufacturers of unlicensed equipment must receive authorization from FCC before 
operating or marketing an unlicensed device. 

FCC Has Adopted Several Market-Based Mechanisms for Commercial Uses 

To promote the more efficient use of spectrum, FCC is incrementally adopting 
market-based approaches to spectrum management. For instance, FCC has intro- 
duced some flexibility in the spectrum allocation process, although it remains large- 
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ly a command-and-control process. In addition, in 1994, FCC instituted auctions to 
assign certain spectrum licenses. According to industry stakeholders, FCC’s use of 
auctions is seen as an improvement over comparative hearings and lotteries, the pri- 
mary assignment mechanisms employed in the past. Finally, FCC has taken steps 
to facilitate greater secondary market activity, which may provide an additional 
mechanism to promote the more efficient use of spectrum. 

FCC Has Introduced Some Flexibility in the Spectrum Allocation Process but 
Allocation Remains Largely a Command-and-Control Process 

FCC currently employs largely a command-and-control process for spectrum allo- 
cation. That is, FCC applies regulatory judgments to determine and limit what 
types of services — such as broadcast, satellite, or mobile radio — will be offered in dif- 
ferent frequency bands by geographic area. In addition, for most frequency bands 
FCC allocates, the agency issues service rules to define the terms and conditions 
for spectrum use within the given bands. These rules typically specify eligibility 
standards as well as limitations on the services that relevant entities may offer and 
the technologies and power levels they may use. These decisions can constrain users’ 
ability to offer services and equipment of their choosing. 

However, FCC has provided greater operational and technical flexibility within 
certain frequency bands. For example, FCC’s rules for Commercial Mobile Radio 
Service (CMRS), which include cellular and Personal Communications Services 
(PCS), are considered less restrictive. Under these rules, wireless telephony opera- 
tors are free to select technologies, services, and business models of their choosing. 
FCC has not provided comparable flexibility in other bands. For example, spec- 
trum users have relatively little latitude for making similar choices in frequency 
bands allocated to broadcast television services. 

Further, the Spectrum Policy Task Force Report, a document produced by FCC 
staff, identified two alternatives to the command-and-control model: the “exclusive, 
flexible rights” model, and the “open-access” model. The exclusive, flexible rights 
model provides licensees with exclusive, flexible use of the spectrum and transfer- 
able rights within defined geographic areas. This is a licensed-based approach to 
spectrum management that extends the existing allocation process by providing 
greater flexibility regarding the use of spectrum, and the ability to transfer licenses 
or to lease spectrum usage rights. The open-access model allows a potentially unlim- 
ited number of unlicensed users to share frequency bands, with usage rights gov- 
erned by technical standards, but with no rights to interference protection. This ap- 
proach does not require licenses, and as such is similar to FCC’s Part 15 rules 
(which govern unlicensed use in the 900 MHz, 2.4 GHz, and 5.8 GHz bands) — where 
cordless phones and WiFi technologies operate. Both models allow flexible use of 
spectrum, so that users of spectrum, rather than FCC, play a larger role in deter- 
mining how spectrum is ultimately used. FCC’s Spectrum Policy Task Force rec- 
ommended a balanced approach to allocation — utilizing aspects of the command- 
and-control; exclusive, flexible rights; and open-access models. FCC is currently 
using elements of these two alternatives models, although it primarily employs the 
command-and-control model. 

FCC’s Use of Auctions for Commercial Licenses Is Seen as an Improvement Over 
Past Assignment Mechanisms 

In 1994, FCC began using auctions — a market-based mechanism that assigns a 
license to the entity that submits the highest bid for specific bands of spectrum. 
FCC’s implementation of auctions mitigates a number of problems associated with 
comparative hearings and lotteries — the two primary assignment mechanism em- 
ployed until 1993. For example: 

• Auctions are a relatively quick assignment mechanism. With auctions, FCC re- 
duced the average time for granting a license to less than 1 year from the initial 
application date, compared to an average time of over 18 months with compara- 
tive hearings. 

• Auctions are administratively less costly than comparative hearings. Entities 
seeking a license can reduce expenditures for engineers and lawyers arising 
from preparing applications, litigating, and lobbying; and FCC can reduce ex- 
penditures associated with reviewing and analyzing applications. 

• Auctions are a transparent process. FCC awards licenses to entities submitting 
the highest bid rather than relying on possibly vague criteria, as was done in 
comparative hearings. 

• Auctions are effective in assigning licenses to entities that value them the most. 
Alternatively, with lotteries, FCC awarded licenses to randomly-selected enti- 
ties. 
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• Auctions are an effective mechanism for the public to realize a portion of the 
value of a national resource used for commercial purposes. Entities submitting 
winning bids must remit the amount of their winning bid to the government, 
which represents a portion of the value that the bidder believes will arise from 
using the spectrum. 

As we reported in December 2005, many industry stakeholders we contacted, and 
panelists on our expert panel, stated that auctions are more efficient than previous 
mechanisms used to assign spectrum licenses. For example, among our panelists, 
11 of 17 reported that auctions provide the most efficient method of assigning li- 
censes; no panelist reported that comparative hearings or lotteries provided the 
most efficient method. Of the remaining panelists, several suggested that the most 
efficient mechanism depended on the service that would be permitted with the spec- 
trum. 

FCC Has Acted to Facilitate Secondary Market Transactions 

While FCC’s initial assignment mechanisms provide one means for companies to 
acquire licenses, companies can also acquire licenses or access to spectrum through 
secondary market transactions. Through secondary markets, companies can engage 
in transactions whereby a license or use of spectrum is transferred from one com- 
pany to another. These transactions can incorporate the sale or trading of licenses. 
In some instances, companies acquire licenses through the purchase of an entire 
company, such as Cingular’s purchase of AT&T Wireless. Ultimately, FCC must ap- 
prove transactions that result in the transfer of licenses from one company to an- 
other. 

Secondary markets can provide several benefits. First, secondary markets can pro- 
mote more efficient use of spectrum. If existing licensees are not fully utilizing the 
spectrum, secondary markets provide a mechanism whereby these licensees can 
transfer use of the spectrum to other companies that would utilize the spectrum. 
Second, secondary markets can facilitate the participation of small businesses and 
introduction of new technologies. For example, a company might have a greater in- 
centive to deploy new technologies that require less spectrum if the company can 
profitably transfer the unused portion of the spectrum to another company through 
the secondary market. Also, several stakeholders with whom we spoke noted that 
secondary markets provide a mechanism whereby a small business can acquire spec- 
trum for a geographic area that best meets the needs of the company. 

In recent years, FCC has undertaken actions to facilitate secondary-market trans- 
actions. FCC authorized spectrum leasing for most wireless radio licenses with ex- 
clusive rights and created two categories of spectrum leases: Spectrum Manager 
Leasing — where the licensee retains legal and working control of the spectrum — and 
de Facto Transfer Leasing — where the licensee retains legal control hut the lessee 
assumes working control of the spectrum. FCC also streamlined the procedures that 
pertain to spectrum leasing. For instance, the Spectrum Manager Leases do not re- 
quire prior FCC approval and de Facto Transfer Leases can receive immediate ap- 
proval if the arrangement does not raise potential public interest concerns, While 
FCC has taken steps to facilitate secondary market transactions, some hindrances 
remain. For example, some industry stakeholders told us that the lack of flexibility 
in the use of spectrum can hinder secondary market transactions. 

Market-Based Mechanisms Have Not Been Adopted for Federal 
Government Use of Spectrum 

In some countries, spectrum managers have adopted market-based mechanisms to 
encourage the efficient use of spectrum by government agencies. In the United 
States, NTIA has not adopted incentive-based fees for Federal Government users of 
spectrum; rather, NTIA applies fees that recover only a portion of the cost of admin- 
istering spectrum management. Additionally, adopting market-based mechanisms 
for government use of spectrum might be difficult or undesirable in some contexts 
because of the primacy of certain government missions, the lack of flexibility in use 
of spectrum for some agencies, and the lack of financial incentives for government 
users. 

Incentive-Based Fees Have Not Been Used to Promote Spectrum Efficiency Among 
Federal Government Users of Spectrum in the United States 

Spectrum managers in some countries have adopted market-based mechanisms 
for government users of spectrum. For example, in Australia, Canada, and the 
United Kingdom, spectrum managers have implemented incentive-based fees for 
government users of spectrum. Incentive-based fees are designed to promote the effi- 
cient use of spectrum by compelling spectrum users to recognize the value to society 
of the spectrum that they use. In other words, these fees mimic the functions of a 
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market. These incentive-based fees differ from other regulatory fees that are as- 
sessed only to recover the cost of the government’s management of spectrum. 

In the United States, NTIA has not adopted incentive-based fees, or other market- 
based mechanisms, for Federal Government users of spectrum. Currently, NTIA 
charges Federal agencies spectrum management fees, which are based on the num- 
ber of assignments authorized to each agency. In our 2002 report, we noted that, 
according to NTIA, basing the fee on the number of assignments, rather than the 
amount of spectrum used per agency, better reflects the amount of work NTIA must 
do for each agency. Moreover, NTIA stated that this fee structure provides a 
wider distribution of costs to agencies. However, NTIA’s fee does not reflect the 
value of the spectrum authorized to each agency, and thus it is not clear how much 
this encourages the efficient use of spectrum by Federal agencies. The fee also recov- 
ers only a portion of the cost of administering spectrum management. NTIA does 
not currently have the authority to impose fees on government users that exceed 
its spectrum management costs, 

Applying Market-Based Mechanisms to Federal Government Users May Not Be 
Effective in All Contexts 

Applying market-based mechanisms might be difficult or undesirable for Federal 
Government users in some situations. The purpose of market-based mechanisms is 
to provide users with an incentive to use spectrum as efficiently as possible. How- 
ever, the characteristics of government use of spectrum impose challenges to the de- 
velopment and implementation of market-based mechanisms for Federal Govern- 
ment users, and in some situations, make implementation undesirable. For example: 

• Primacy of certain Federal Government missions. Because of the primacy of cer- 
tain Federal Government missions — such as national defense, homeland secu- 
rity, and public safety — imposition of market- based mechanisms for use of the 
spectrum to fulfill these missions might not be desirable. In fact, NTIA officials 
have told us that the agency rarely revokes the spectrum authorization of an- 
other government agency because doing so could interfere with the agency’s 
ability to carry out important missions. 

• Lack of flexibility in use of spectrum. Market-based mechanisms can create an 
incentive to use spectrum more efficiently only if users can actually choose to 
undertake an alternative means of providing a service. In some situations. Fed- 
eral Government agencies do not have a viable alternative to their current spec- 
trum authorization. For example, spectrum used for air traffic control has been 
allocated internationally for the benefit of international air travel. Thus, the 
Federal Aviation Administration has little ability to use spectrum differently 
than prescribed in its current authorizations. In situations such as this, market- 
based mechanisms would likely prove ineffective. 

• Lack of financial incentives. If Federal Government users can obtain any needed 
funding for spectrum-related fees through the budgetary process, market-based 
mechanisms are not likely to be effective. However, imposing fees will make the 
cost visible to agency managers, thus providing them information they need if 
they are to manage spectrum use more efficiently. Whether more efficient spec- 
trum use actually occurs will depend in part on whether agencies receive appro- 
priations for the full amount of the fees or only for some portion. If agencies 
do not receive appropriations for the full amount, some pressure will be created, 
but it will not be as strong as the private sector’s profit motive. 

Industry Stakeholders and Panelists Suggested Several Options to Improve 
Speetrum Management 

As we reported in December 2005, industry stakeholders and panelists on our ex- 
pert panel offered a number of options for improving spectrum management, The 
most frequently cited options include (1) extending FCC’s auction authority, (2) re- 
examining the distribution of spectrum — such as between commercial and govern- 
ment use — to enhance the efficient and effective use of this important resource, and 
(3) ensuring clearly defined rights and flexibility in commercially licensed spectrum 
bands. There was no consensus on these options for improvements among stake- 
holders we interviewed and panelists on our expert panel, except for extending 
FCC’s auction authority. 

Extend FCC’s Auction Authority 

Panelists on our expert panel and industry stakeholders with whom we spoke 
overwhelmingly supported extending FCC’s auction authority. For example, 21 of 22 
panelists on our expert panel indicated that the Congress should extend FCC’s auc- 
tion authority beyond September 2007 — the date auction authority was set to expire 
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at the time of our expert panel. Given the success of FCC’s use of auctions and the 
overwhelming support among industry stakeholders and experts for extending 
FCC’s auction authority, we suggested that the Congress consider extending FCC’s 
auction authority. In February 2006, the Congress extended FCC’s auction authority 
to 2011 with the passage of the Deficit Reduction Act of 2005. 

While panelists on our expert panel overwhelmingly supported extending FCC’s 
auction authority, a majority also suggested modifications to enhance the use of auc- 
tions. However, there was little consensus on the suggested modifications. The 
suggested modifications fall into the following three categories: 

• Better define license rights. Some industry stakeholders and panelists indicated 
that FCC should better define the rights accompanying spectrum licenses, as 
these rights can significantly affect the value of a license being auctioned. For 
example, some industry stakeholders expressed concern with FCC assigning 
overlay and underlay rights to frequency bands when a company holds a license 
for the same frequency bands. 

• Enhance secondary markets. Industry stakeholders we contacted and panelists 
on our expert panel generally believed that modifying the rules governing sec- 
ondary markets could lead to more efficient use of spectrum. For example, some 
panelists on our expert panel said that FCC should increase its involvement in 
the secondary market. These panelists thought that increased oversight could 
help to both ensure transparency in the secondary market and also promote the 
use of the secondary market. Additionally, a few panelists said that adoption 
of a “two-sided” auction would support the efficient use of spectrum. With a 
two-sided auction, FCC would offer unassigned spectrum, and existing licensees 
could make available the spectrum usage rights they currently hold. 

• Reexamine existing small business incentives. The opinions of panelists on our 
expert panel and industry stakeholders with whom we spoke varied greatly re- 
garding the need for and success of FCC’s efforts to promote economic opportu- 
nities for small businesses. For example, some panelists and industry stake- 
holders do not support incentive programs for small businesses. These panelists 
and industry stakeholders cited several reasons for not supporting these incen- 
tives, including (1) the wireless industry is not a small business industry; (2) 
while the policy may have been well intended, the current program is flawed; 
or (3) such incentives create inefficiencies in the market. Other industry stake- 
holders suggested alternative programs to support small businesses. These sug- 
gestions included (1) having licenses cover smaller geographic areas, (2) using 
auctions set aside exclusively for small and rural businesses, and (3) providing 
better lease options for small and rural businesses. Finally, some industry 
stakeholders with whom we spoke have benefited from the small business in- 
centive programs, such as bidding credits,^® and believe that these incentives 
have been an effective means to promote small business participation in wire- 
less markets. 

Reexamine the Use and Distribution of Spectrum 

Panelists on our expert panel suggested a reexamination of the use and distribu- 
tion of spectrum to ensure the most efficient and effective use of this important re- 
source. One panelist noted that the government should have a good understanding 
of how much of the spectrum is being used. To gain a better understanding, a few 
panelists suggested that the government systematically track usage, perhaps 
through a “spectrum census.” This information would allow the government to de- 
termine if some portions of spectrum were underutilized, and if so, to make appro- 
priate allocation changes and adjustments. 

A number of panelists on our expert panel also suggested that the government 
evaluate the relative allocation of spectrum for government and commercial use as 
well as the allocation of spectrum for licensed and unlicensed purposes. While panel- 
ists thought the relative allocation between these categories should be examined, 
there was little consensus among the panelists on the appropriate allocation. For 
instance, as shown in figure 2, 13 panelists indicated that more spectrum should 
be dedicated to commercial use, while 7 thought the current distribution was appro- 
priate; no panelists thought that more spectrum should be dedicated to government 
use. Similarly, as shown in figure 3, nine panelists believed that more spectrum 
should be dedicated to licensed uses, six believed more should be dedicated to unli- 
censed uses, and five thought the current balance was appropriate. 
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Figure 2: Panelists’ Views on the Allocation of Spectrum between Commercial and 
Government Use 



commercial 

Source: GAO. 


Figure 3: Panelists’ Views on the Allocation of Spectrum between Licensed and 
Unlicensed Use 



licensed 

Source: GAO. 


Ensure Clearly Defined Rights and Flexibility 

Similar to a suggested modification of FCC’s auction authority, some panelists on 
our expert panel suggested better defining users’ rights and increasing flexibility in 
the allocation of spectrum. Better defining users’ rights would clarify the under- 
standing of the rights awarded with any type of license, whether the licensees ac- 
quired the license through an auction or other means. In addition, some panelists 
stated that greater flexibility in the type of technology used — and service offered — 
within frequency bands would help promote the efficient use of spectrum. In par- 
ticular, greater flexibility would allow the licensee to determine the efficient and 
highly valued use, rather than relying on FCC-based allocation and service rules. 
However, some panelists on our expert panel and industry stakeholders with whom 
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we spoke noted that greater flexibility can lead to interference, as different licensees 
provide potentially incompatible services in close proximity. Thus, panelists on 
our expert panel stressed the importance of balancing flexibility with interference 
protection. 

The Current Framework for Spectrum Management May Pose Barriers to 
Reform 

Under the current management framework, neither FCC nor NTIA has been 
given ultimate decision-making authority over all spectrum use or the authority to 
impose fundamental reform, such as increasing the reliance on market-based mech- 
anisms. FCC manages spectrum for non-Federal users while NTIA manages spec- 
trum for Federal Government users. As such, FCC and NTIA have different per- 
spectives on spectrum use. FCC tends to focus on maximizing public access to and 
use of the spectrum. Alternatively, NTIA tends to focus on protecting the Federal 
Government’s use of the spectrum from harmful interference, especially in areas 
critical to national security and public safety. Further, despite increased commu- 
nication between FCC and NTIA, the agencies’ different jurisdictional responsibil- 
ities appear to result in piecemeal efforts that lack the coordination to facilitate 
major spectrum reform. For example, FCC’s and NTIA’s recent policy evaluations 
and initiatives — the FCC Spectrum Policy Task Force and the Federal Government 
Spectrum Task Force, respectively — tend to focus on the issues applicable to the 
users under their respective jurisdictions. 

Major spectrum reform must ultimately address multidimensional stakeholder 
conflicts. One source of conflict relates to balancing the needs of government and 
private-sector spectrum users. Government users have said that because they offer 
unique and critical services, a dollar value cannot be placed on the government’s 
provision of spectrum-based services. At the same time, private-sector users have 
stated that their access to spectrum is also critical to the welfare of society, through 
its contribution to a healthy and robust economy. A second source of conflict relates 
to balancing the needs of incumbent and new users of spectrum. Since most useable 
spectrum has been allocated and assigned, accommodating new users of spectrum 
can involve the relocation of incumbent users. While new users of spectrum view 
relocations as essential, incumbent users often oppose relocations because the moves 
may impose signiflcant costs and disrupt their operations. A third source of conflict 
relates to existing technology and emerging technology. Some new technologies, such 
as ultra- wideband, may use the spectrum more efficiently, thereby facilitating 
more intensive use of the spectrum. However, users of existing technology, both 
commercial and government, have expressed concern that these new technologies 
may create interference that compromises the quality of their services. 

The current spectrum management framework may pose a barrier to spectrum re- 
form because neither FCC nor NTIA has ultimate authority to impose fundamental 
reform and these stakeholder conflicts cross the jurisdictions of both FCC and NTIA. 
As such, contentious and protracted negotiations arise over spectrum management 
issues. We previously made two recommendations to help further the reform proc- 
ess. First, we recommended that the Secretary of Commerce and FCC should estab- 
lish and carry out formal, joint planning activities to develop a national spectrum 
plan to guide decision-making, Additionally, we also recommended that the rel- 
evant administrative agencies and congressional committees work together to de- 
velop and implement a plan for the establishment of an independent commission 
that would conduct a comprehensive examination of current spectrum manage- 
ment. To date, neither recommendation has been implemented. 

Concluding Observations 

With authorization from Congress, FCC has taken several steps to implement a 
more market-oriented approach to spectrum management. In recent years, FCC has 
taken actions to facilitate secondary-market transactions. FCC authorized spectrum 
leasing for most wireless radio licenses with exclusive rights and also streamlined 
the procedures that pertain to spectrum leasing. In addition, FCC has conducted 59 
auctions for a wide variety of spectrum uses, including personal communications 
services and broadcasting. FCC’s auctions have contributed to a vibrant commercial 
wireless industry. The Congress’ recent decision to extend FCC’s auction authority 
was, in our opinion, a positive step forward in spectrum reform. However, more 
work is needed to ensure the efficient and effective use of this important national 
resource. To help reform spectrum management, we have previously recommended 
that (1) the Secretary of Commerce and FCC should establish and carry out formal, 
joint planning activities to develop a national spectrum plan to guide decision-mak- 
ing; and (2) the relevant administrative agencies and congressional committees work 
together to develop and implement a plan for the establishment of a commission 
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that would conduct a comprehensive examination of current spectrum manage- 
ment. To date, these recommendations have not been implemented. 

Mr. Chairman, this concludes my prepared statement. I would be happy to re- 
spond to any questions you or other Members of the Committee may have at this 
time. 
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I’lSee GAO-06-236. We convened, in collaboration with the National Academies, 
two panels of experts to discuss spectrum allocation and assignment issues and op- 
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spectrum use. 0MB further notes that NTIA lacks the authority to implement mar- 
ket-based or other incentives to promote efficient and effective use of the Federal 
spectrum among Federal agencies. According to 0MB, NTIA plans to study incen- 
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tives to promote the more efficient and effective use of spectrum and seek authority 
to implement incentives, as appropriate. 

19GAO-06-236. 

20 Pub. L. No. 109-171. 

21 Fifteen of twenty-two panelists suggested modifications to enhance the use of 
auctions. 

22 Underlay rights allow unlicensed users to operate in the same spectrum bands 
as licensees, as long as the unlicensed users do not cause undue interference for li- 
censees. For example, ultra-wideband technology operates at very low power levels 
over a very wide range of spectrum, and thus might avoid interfering with licensed 
spectrum users in the same spectrum bands. Overlay rights allow unlicensed users 
to operate in licensed spectrum bands during times or in geographic areas where 
licensees are not using the spectrum. 

22 A bidding credit is a percentage discount applied to the high bid amount if the 
bidder meets designated entity criteria established in the auction rules. In February 
2006, FCC issued a notice of proposed rulemaking to consider whether its general 
competitive bidding rules should be modified. 

24 In February 2006, the Technology CEO Council released a report entitled. Free- 
ing Our Unused Spectrum: Toward a 21st Century Telecom Policy (Washington, 
D.C.: Feb. 2006). This report included recommendations for FCC and NTIA to exam- 
ine how efficiently spectrum bands are being used and encourage more efficient use 
of bands that are not found to be used efficiently. 

25 With the current allocation process, FCC attempts to keep incompatible service 
separated to avoid interference. With licensees exerting greater control, this protec- 
tion could be reduced. 

26 In some countries, a single government entity regulates spectrum for all users. 
For example. Industry Canada has exclusive spectrum management responsibility 
in Canada. 

22 At a recent NTIA-sponsored workshop addressing spectrum management, the 
topics discussed included issues relevant for both FCC and NTIA, and the partici- 
pants included spectrum managers from several government agencies, as well as 
FCC officials, commercial users, and other experts. 

28 Ultra- wideband devices emit a low-power signal over large swaths of spectrum. 

29GAO-02-906. 

8OGAO-03-277. 

21GAO-02-906 and GAO-03-277. 

The Chairman. Thank you very much. Let me call for the atten- 
tion of the Members. We have six other witnesses after this panel. 
So, it is my hope we will keep our questions brief 

STATEMENT OF HON. TRENT LOTT, 

U.S. SENATOR FROM MISSISSIPPI 

Senator Lott. Mr. Chairman, may I suggest, could we skip the 
questions and statements at this time and go to the next panel be- 
cause I am really interested in hearing what they have to say. 

The Chairman. I would prefer to do that if these witnesses would 
not mind waiting to answer their questions until after the others 
have spoken. Will you be able to stay? Is that an inconvenience? 
I know it is an inconvenience, but can you do it? 

Ms. Seidel. Yes. 

Mr. Kneuer. Yes. 

The Chairman. Without objection, then we will ask the next 
panel to come up and make their statements and then we will ask 
questions of all of these nine witnesses, after that time. The next 
panel is Thomas Walsh, General Manager of the Illinois Valley Cel- 
lular Company, and President of the Board of the Rural Cellular 
Association. Kevin Kahn, Director of the Communications Tech- 
nology Lab of Intel Corporation. Robert Hubbard, Secretary Treas- 
urer of the Association of Maximum Service Television and Presi- 
dent and Chief Executive Officer of Hubbard Television Group. 
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Thomas Sugrue, Vice President, Government Affairs at T-Mobile 
USA. Jeannine Kenney, Senior Policy Advisor for the Consumers 
Union. And Lawrence White, the Co-Chair of the Spectrum Policy 
Working Group. We will proceed in that order if that is agreeable, 
and we do hope that you also will cooperate with us by keeping 
your statements to under 5 minutes. The first witness is Thomas 
Walsh, General Manager, Illinois Valley Cellular, President of the 
Board, Rural Cellular Association. 

STATEMENT OF THOMAS F. WALSH, GENERAL MANAGER, 

ILLINOIS VALLEY CELLULAR; PRESIDENT OF THE BOARD, 

RURAL CELLULAR ASSOCIATION 

Mr. Walsh. Good morning. I am Tom Walsh. I am General Man- 
ager of Illinois Valley Cellular. Our company has 50,000 sub- 
scribers in North Central Illinois. We have been in business for 16 
years. I have my wife and my son here at the hearing this morn- 
ing. I am kind of proud of that. I am also President of the Rural 
Cellular Association. The Rural Cellular Association represents the 
interests of nearly 100 small and rural carriers throughout the 
United States. Wireless companies providing wireless telecommuni- 
cations services to approximately 14.6 million people in more than 
135 rural and small markets. 

Sincere thanks to the Chairman and Committee Members for the 
opportunity to present RCA’s views on spectrum policy. RCA mem- 
bers know firsthand that expanding the options for rural carriers 
to purchase spectrum will increase the availability of competitive 
broadband services beyond the urban areas. Providing opportuni- 
ties for small and rural carriers to compete for spectrum will also 
deliver increased economic development and improved 911 and E- 
911 emergency response services, especially in rural communities 
that lack those services today. 

As Congress considers spectrum reform, RCA asks that Members 
not lose sight of the core challenges faced by smaller carriers who 
have the responsibility to offer rural residents and businesses the 
same services and choices that are available to the public in urban 
areas. Those challenges include, the inability of small carriers to 
compete effectively for licenses auctioned by large geographic areas. 

Second, FCC policies that allow inefficient use of spectrum. We 
are disappointed to see “wasted” spectrum where licensees of large 
areas do not construct facilities to serve all of their market areas. 

Third, FCC’s procedures that would hide the identity of bidders 
during spectrum auctions and in some auctions provide for “closed” 
bidding on certain licenses. 

RCA believes rural areas are best served by policies that increase 
smaller carrier access to spectrum. Small carriers are at a dis- 
advantage during FCC spectrum auctions, whenever licenses com- 
bine both rural and urban areas. When rural counties are grouped 
in licensed areas with urban areas, as is the case with the Basic 
Trading Areas (BTAs), Economic Areas (EAs), and the largest geo- 
graphic license areas known as Economic Area Groupings (EAGs). 
The auction prices can be expected to soar beyond the means of 
most small carriers. However by separating the rural counties from 
urban licensed areas through the use of small cellular market 
areas, such as Rural Service Areas (RSAs) and Metropolitan Serv- 
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ice Areas (MSAs), companies of all sizes can participate in the auc- 
tion. Each participant can focus attention on the licenses that best 
conform to their individual service plans. Use of the RSAs and 
MSAs as license areas allow all bidders to mix and match rural 
and urban areas, according to their individual business plans and 
financial capabilities. 

My second point today is that spectrum policy should encourage 
spectrum use by those who purchase the licenses. Frequently, large 
license areas lead to spectrum lying unused. The FCC addressed 
this problem in the context of cellular service and required all cel- 
lular companies 5 years after obtaining a license to file maps show- 
ing where the service was provided and where more importantly 
not provided within their licensed area. The FCC then allowed in- 
terested companies to file applications for the unserved areas of a 
minimum size announced by the FCC, and if there were multiple 
applicants, auction off the available areas to the highest bidder. 
Congress should require the FCC to use a similar unserved area 
licensing process for PCS and other radio services. This would 
allow companies willing to use this spectrum to obtain licenses and 
provide service. 

My third and final point is that spectrum policy should promote 
participation in auctions by smaller rural carriers because rural 
area build-outs lead to improved 911 and E-911 emergency re- 
sponse services, and economic development in rural areas. Many 
rural communities are lacking 911 services today. To allow more 
emergency calls to be completed and to help first responders locate 
and assist persons in distress. Congress should take into consider- 
ation the special needs of rural carriers as they prepare for upcom- 
ing spectrum auctions. 

Small and rural carriers are also a significant contributor to eco- 
nomic development in rural areas. The availability of advanced 
wireless services in rural areas provides jobs, and encourages busi- 
ness expansion. There is no better way to add to the economic base 
of a rural market then to have an infrastructure in place that al- 
lows businesses to move to the rural market and have essentially 
the same wireless communications available that exist in urban 
areas. 

RCA is concerned about an FCC proposal that would result in 
“blind bidding” during auctions. That change would create prob- 
lems for small and rural carriers because they depend on roaming 
agreements with large carriers in order to serve customers who 
travel outside of rural markets. Small carriers can pay more for li- 
censes — if they have confidence that roaming partners with com- 
patible networks are bidding actively in urban areas that are near- 
by the rural markets of their interest. 

Finally, RCA believes spectrum policy should not include use of 
“closed bidding” for certain licenses. These set-asides are problem- 
atic because there has been extensive use of shell companies by 
large wireless carriers to avoid attribution of large carriers gross 
revenue to the applicants. The FCC is working now to end that tac- 
tic and RCA encourages the FCC in that regard. But if licenses are 
no longer set aside for closed bidding there would be less incentive 
for large companies to find ways around the rules. 



30 


In conclusion, technology and innovation has created an exciting 
new world in telecommunications. Few people imagine that the de- 
mand for advanced wireless services in rural areas of the country 
would be as compelling as it is today. A fresh review of how spec- 
trum should be auctioned in terms of market size and auction pro- 
cedures is much needed. It is RCA’s hope that to ensure greater 
availability and the expansion of quality telecommunications serv- 
ices in rural areas, Congress will take our observations into consid- 
eration in any spectrum reform effort. Thank you for your time and 
attention to this important matter. I will be available for questions. 
[The prepared statement of Mr. Walsh follows:] 

Prepared Statement of Thomas F. Walsh, General Manager, Illinois Valley 
Cellular; President of the Board, Rural Cellular Association 

I. Introduction 

I am Tom Walsh, General Manager of Illinois Valley Cellular. Our company has 
provided wireless service for over sixteen years to small rural towns in north central 
Illinois such as Ottawa and La Salle-Peru. I am also President of the Board of Rural 
Cellular Association (RCA), the trade association for approximately 100 of the Na- 
tion’s smallest rural wireless providers. RCA is pleased to offer the Committee its 
views on spectrum policy. 

Rural Cellular Association represents the interests of nearly 100 small and rural 
wireless licensees providing wireless telecommunications services to approximately 
14.6 million people in more than 135 rural and small metropolitan markets. RCA 
members historically have led the industry in making the investments required to 
offer wireless services in the most rural areas of the country. 

RCA believes that high quality wireless service is the key to allowing customers 
in rural areas to gain full access to broadband and other advanced telecommuni- 
cations services. To achieve that goal the Federal Communications Commission 
(FCC) must adopt auction plans that allow equitable participation in rural areas by 
the small businesses that serve rural Americans. Because RCA members live, work 
and play in the rural communities we serve, we know first hand that expanding op- 
tions for rural carriers to purchase spectrum will increase rural access to advanced 
telecommunications services and accelerate the availability of competitive 
broadband services beyond metropolitan areas. Providing opportunities for small 
and rural carriers to compete for spectrum will also deliver increased economic de- 
velopment and improved 911 and E-911 emergency response services, especially in 
rural communities that lack those services today. Policies that encourage rural car- 
riers’ participation in spectrum auctions open the door to rural consumers having 
the health, safety, and economic development opportunities that are critical to 
bridge the technology gap between urban and rural America. 

RCA asks that Congress not lose sight of challenges faced by smaller entities that 
have a sincere desire to offer rural residents and businesses the same services and 
choices that are available to the public in metropolitan areas. Those challenges are: 

(1) Inability of small entities to compete effectively for licenses auctioned for ge- 
ographic areas larger than MSA/RSA; 

(2) FCC policies that allow inefficient use of spectrum. We are disappointed to 
see “wasted” spectrum where licensees of large areas do not construct facilities 
to serve all of their market areas; and 

(3) FCC procedures that would hide the identity of bidders during spectrum 
auctions and in some auctions provide for “closed” bidding on certain licenses. 

II. Smaller License Areas Would Open Opportunities to Small Businesses 
and Expedite Competitive Wireless Broadband Services to Rural Areas 

As to the first problem I identified, small carriers desiring to provide broadband 
and other wireless services in rural areas typically cannot afford to compete at auc- 
tion for licenses that have service areas that combine rural and major metropolitan 
areas. For this reason, RCA believes the most effective means to foster the prompt 
availability of competitive wireless services to rural markets is to make available 
more licenses in any spectrum auction with service areas no larger than Cellular 
Market Areas (CMAs) which are the Rural Service Areas (RSAs) and Metropolitan 
Service Areas (MSAs) that were used by the FCC for licensing cellular systems. Un- 
fortunately, when rural counties are grouped in license areas with metropolitan 
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areas, as is the case with Basic Trading Areas (BTAs), Economic Areas (EAs) or the 
largest geographic license areas known as Economic Area Groupings (EAGs), the 
auction prices for licenses can be expected to soar beyond the means of most small 
entities, at least those that are not owned in part by large companies. Large-compa- 
nies have a built-in advantage in the auction system because their purchasing clout 
can edge out smaller entities attempting to acquire spectrum. Furthermore, wireless 
service history shows that large entities that acquire licenses for large geographic 
areas do not make a priority of bringing the benefits of the latest wireless tech- 
nologies to the rural portions of their license areas. In sharp contrast, RCA mem- 
bers historically have built and continue to build out their license areas even in the 
most rural of areas. In fact the small rural carrier is often the sole provider of wire- 
less services in rural towns away from major highways. Partitioning, disaggregation 
and spectrum leasing do not provide the best solutions because specifications for 
service are typically dictated by the large company license holder. The effect of ex- 
cessively large or inefficiently sized geographic license areas is a lost opportunity 
to allow spectrum to reach an entity that would make best use of it. 

However by separating the rural counties from metropolitan license areas, by the 
use of CMAs with RSA/MSA boundaries, entities of all sizes can participate in the 
auctions and each participant can focus attention on the licenses that best conform 
to their individual service plans. Use of RSAs and MSAs as license areas is the 
proper balance in market size and allows all bidders to mix and match rural and 
urban areas according to their individual business plans and financial capabilities. 
The availability of RSA licenses, which by definition encompass only counties that 
are outside of all MSAs, is especially important to small wireless carriers, and it 
does not disadvantage the large carriers because they can make an independent 
choice of whether to pursue licenses for rural markets in addition to metropolitan 
markets. 

III. Improving Access To and Use of Spectrum in Rural Areas 

The second problem I wish to bring to your attention involves “wasted” license 
rights as the result of unused spectrum in rural areas. The FCC’s current policies 
allow inefficient use of spectrum. Rural consumers are best served by the creation 
of small license areas that encourage more efficient use of spectrum. Spectrum re- 
form should not allow licensees to retain rights to spectrum in areas where facilities 
are not constructed after a reasonable period of time. The FCC recognized this prob- 
lem years ago in the context of cellular service and required all licensees, five years 
after obtaining a license, to file maps that showed where service was provided and 
where markets were unserved. This allowed interested companies to file applica- 
tions for unserved area of a minimum size announced by the FCC. If multiple appli- 
cations are received the FCC can conduct an auction of the available area, and re- 
license the area to the highest bidder. 

RCA supports adoption of a “substantial service” alternative construction require- 
ment for all wireless services that are licensed on a geographic area basis. Geo- 
graphic area and population-based criteria would be available to show “substantial 
service” to an area. 

Rural markets are best served by spectrum policies that require carriers to “use 
it or lose it,” thereby providing an incentive for carriers to build out the rural areas 
for the present and potential customers and revenues they offer. Spectrum reform 
policy should not impose a draconian license forfeiture penalty where a market is 
not totally constructed, rather only the portion of the market not constructed should 
be subject to the unserved area re-licensing process. 

rV. Spectrum Policies that Promote Construction in Rural Areas Lead to 
Enhanced Public Safety and to Rural Area Economic Development 

Spectrum policies that promote participation in auctions by small and rural car- 
riers will lead to improved 911 and E-911 emergency response services as facilities 
are constructed in the rural areas. Many rural communities lack E-911 services 
today. To allow more emergency calls to be completed and to help first responders 
locate and assist persons in distress. Congress should take into consideration the 
special needs of rural carriers as they prepare for upcoming spectrum auctions. 

Small and rural carriers are also a significant contributor to economic develop- 
ment in rural areas. They employ people in rural areas but perhaps more impor- 
tantly, the availability of advanced wireless services in rural areas encourages busi- 
ness expansion in rural areas. There is no better way to add to the economic base 
of a rural market than to have infrastructure in place that allows businesses to 
move to the rural market and have essentially the same wireless communications 
available as exist in metropolitan areas. 
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Encouraging small carrier participation in auctions is largely within the control 
of Congress and the FCC. In addition to small geographic license areas the auction 
procedures should be designed so as not to favor large entities over small entities. 
RCA is concerned about a proposal by the FCC to alter auction procedures for the 
upcoming auction of Advanced Wireless Services spectrum. That proposal would 
shield the identity of bidders from other bidders during the course of the auction. 
A “blind bidding” process would deter participation by RCA members who want to 
know, round by round in the bidding, what other entities are bidding for the same 
licenses, and for licenses in the region that surrounds a market of interest. This is 
a problem because small wireless carriers depend upon roaming agreements with 
larger carriers in order to allow customers to continue to have wireless service avail- 
able when they travel beyond the rural carriers’ markets. In a blind bidding sce- 
nario RCA members would not know if they should bid on licenses because they 
would lack confidence that their networks would be compatible with the networks 
of bidders for surrounding markets in the region. 

Lastly, RCA urges Congress to avoid policies that create “set asides” or closed auc- 
tions as a way to encourage small carrier participation in auctions. Because of the 
realities of the telecommunications market place, set asides discourage participation 
in auctions and lower auction revenues by disqualifying a meaningful number of 
rural carriers because their own gross revenues exceed a threshold stipulated by the 
FCC. The FCC rule stipulates that a spectrum purchaser must not exceed revenues 
of $125 million in each of the last two years. The FCC’s attribution rules cause the 
gross revenues of owners of applicants to be counted, often disqualifying them from 
eligibility. To circumvent that rule there has been extensive use of “shell companies” 
by large wireless carriers to avoid attribution of large carriers’ gross revenues to the 
applicant. The FCC is working now to end that tactic, and RCA encourages the FCC 
in that regard. But if licenses are no longer set aside for closed bidding there would 
also be less incentive for large companies to find ways around the rules. Bid credits 
remain a useful tool to promote small business participation in auctions, and RCA 
asks that any legislation in this area require the FCC to continue to make use of 
bid credits in future auctions. 

V. Conclusion 

In conclusion, technology and innovation have created an exciting new world in 
telecommunications where no one could imagine that the demand for such services 
in rural areas of the country would be as compelling as it is today. A fresh review 
of how spectrum should be auctioned, in terms of market size and auction proce- 
dures, is much needed. To ensure greater availability and the expansion of quality 
telecommunications services in rural areas. Congress should: 

1) Ensure that spectrum made available by the FCC through auctions is offered 
according to geographic license areas, specifically Cellular Market Areas com- 
prised of MSAs and RSAs, which are small enough to encourage participation 
by small businesses. MSA/RSA licensing plans will encourage expansion of wire- 
less facilities in rural areas which will accelerate rural broadband deployment 
which, in turn, will promote public safety, educational opportunities and eco- 
nomic development in rural areas; 

2) Require the FCC, to extend the “unserved area licensing” process to PCS and 
other radio services to allow entities willing to use spectrum where current li- 
censees have not constructed facilities to apply for and obtain licenses for 
unserved areas; and 

3) Promote spectrum auction procedures that encourage small and rural carrier 
participation in auctions. The FCC’s proposed use of “blind bidding” in auctions 
should not be permitted to occur, nor should licenses in future auctions be set 
aside for small entities because that practice encourages circumvention of rules 
by large companies. 

Chairman The next witness is Kevin Kahn, Director of the Com- 
munications Technology Lab of Intel Corporation. 

STATEMENT OF KEVIN C. KAHN, SENIOR FELLOW AND 
DIRECTOR, COMMUNICATIONS TECHNOLOGY LAB, INTEL 
CORPORATION 

Mr. Kahn. Thank you, Mr. Chairman, Members of the Com- 
mittee. I am a Senior Fellow with Intel Corporation. I am the Di- 
rector of our Communications Technology Laboratory, which is a 
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worldwide research and advanced development lab, obviously, in- 
volved in communications topics of all sorts. I have been at Intel 
nearly 30 years, and in that time, I have been heavily involved in 
the development in our communications policies and our technology 
positions relative to those. I am honored to be here today, invited 
to discuss some of these complex issues with you. Clearly, the in- 
creasing use of spectrum we are seeing today is creating an in- 
creasing pressure to use that spectrum well. 

Spectrum is an artificially scarce resource, heavily allocated, but 
often not really used all that efficiently or well, if you look at the 
deployment of real equipment. When the only users of spectrum 
really were radio/television and the government for the most part, 
perhaps this kind of inefficiency was tolerable. Certainly, the pres- 
sure to do better wasn’t there. However, today with the explosion 
of cellular use, mobile e-mail, WiFi, broadband access, and innu- 
merable new applications for consumers, this efficiency must be in- 
creased. And in that regard, Intel commends Chairman Stevens 
and Senators Allen, Sununu, Kerry, Boxer and Dorgan for spon- 
soring the “American Broadband for Communities Act” and the 
“Wireless Innovation Act of 2006,” respectively. And we also ap- 
plaud Senator Smith’s support of the “white spaces” legislation. 

Now in my written testimony I point you to the Technology CEO 
Council recommendations, which set a broad agenda for spectrum 
reform, including such things as more flexible license spectrum, 
greater use of unlicensed spectrum and a general movement to- 
ward capitalizing on modern technologies. But in the rest of these 
comments, I really want to focus on the so-called TV “white spaces” 
issue. I would like to make three points. 

First, there really is a public benefit to be had by moving to 
broader controlled use of the TV bands. Second, there is spectrum 
available to do this throughout the United States to allow new uses 
of the resource. And third and most importantly, it is techno- 
logically feasible without impact to TV services to get much more 
efficient use of these bands by allowing the use of the “white 
spaces.” We have filed extensive, technical comments from Intel 
with the FCC in response to its proceeding in this matter and those 
are all available as well for reference. 

To the first point, there is actually a benefit to be had by doing 
this. I think you have already heard reference to the importance 
of rural broadband services and these are difficult to provision 
using wired solutions. On the other hand, wireless can open up 
broadband services to low-density populations and do it cost effec- 
tively. The TV spectrum represents excellent frequencies for this 
application due to its propagation characteristics. We estimate any- 
where from 3 to 4 times fewer base stations, and that makes a 
huge difference in the costs associated with deploying such a serv- 
ice and therefore the attractiveness of actually getting that service 
out to the American populace. 

As far as low power uses of the bands are concerned, there are 
a lot of cutting edge consumer applications that can be made avail- 
able with low power radios within the home. The signal reliability 
range within the house of those same frequencies is quite attractive 
for that. And finally, this is a class of reform that I think we will 
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need to see much more of as we try to move toward a modern re- 
gime of spectrum allocation and management. 

Second, the spectrum really is available throughout the United 
States. We have done very conservative studies, even in congested 
areas, that show that there is significant “white space” available 
for low power applications. Even in places like New York City or 
Los Angeles, one finds 20 to 30 MHz in the worst situations. When 
you get to even somewhat less dense population areas, such as a 
place like Salt Lake City, you will find 90 MHz available. In the 
rural areas, of course, much, much more spectrum becomes avail- 
able for things like broadband access. 

Finally, I would like to point out that really this is techno- 
logically feasible. High power broadband access applications really 
can be handled very well by siting restrictions. We have very good 
geo-location capabilities and it is certainly possible to identify what 
frequency bands are available in rural areas and then make them 
available for use for broadband access with no danger to any of the 
TV channels. Low power applications could certainly be handled 
through sensing of the spectrum. Contrary to some of the other 
comments filled in the FCC proceeding, sensing is in use today suc- 
cessfully in a number of places. This is not an unproven or untried 
technology. In fact, the experience in the 5 GHz band with the De- 
partment of Defense required that industry be able to sense some- 
thing far more difficult to detect than a television station. Namely 
radar systems that were specifically designed not to be detected 
and yet agreements were reached on how to do that demonstrably 
between the Department of Defense, a very difficult customer, and 
the industry. So, I think there is certainly evidence that this is not 
technologically undoable. 

So, finally, I would like to summarize by pointing out that this 
combination of public value, the fact that the spectrum exists and 
is inefficiently utilized today and the fact that we now have the 
technology to take advantage of it, really come together and make 
it an important time to act on revising the way in which we handle 
the spectrum. We certainly, strongly encourage both the FCC and 
the Congress to move ahead on this important topic. Certainly, 
Intel stands ready to assist in answering any relevant questions 
that we can help with as we go forward. 

I thank you for your time this morning. 

[The prepared statement of Mr. Kahn follows:] 

Prepared Statement of Kevin C. Kahn, Senior Fellow and Director, 
Communications Technology Laboratory, Intel Corporation 

I. Introduction 

I am Kevin Kahn, Intel Senior Fellow and Director of Intel’s Communications 
Technology Laboratory. In my current position, I manage a research and develop- 
ment lab that explores future technologies in optics as well as wired and wireless 
communications. During my 29 years at Intel, I have worked in a variety of areas 
including software design, processor and systems architecture, and data communica- 
tions. Intel Fellows, our company’s highest technical position, provide strategic tech- 
nical guidance to the company. Therefore, I have been deeply involved in the devel- 
opment of Intel’s technology policy positions in broadband and wireless communica- 
tions. I have also served on advisory committees and panels at the Federal Commu- 
nications Commission, the National Science Foundation, and the National Academy 
of Sciences. 



35 


It is an honor to appear before this Committee to testify on wireless issues and 
spectrum management reform, including the deployment of unlicensed wireless 
services. 

II. Need for Speetrum Reform 

All wireless technologies require radio spectrum. And, as innovative technologies 
are developed by companies like Intel, their success in the marketplace ultimately 
depends upon appropriate and sufficient radio spectrum being made available by 
government regulations. Thus, as demand grows for an established standard, such 
as WiFi (IEEE 802.11), or as new standards based around new technology are read- 
ied for the marketplace, such as WiMAX (IEEE 802.16), regulations need to change 
to allow their use and broad acceptance. Standards provide international interoper- 
ability and the opportunity to achieve economies of scale and scope, but none of this 
is possible without the necessary spectrum. 

Unfortunately, traditional means of spectrum management are inefficient and 
have resulted in large portions of our radio spectrum being allocated to specific tech- 
nologies and services. The result is that today there is not sufficient room for new 
usage. 

A. Artificial Scarcity 

Indeed, spectrum is artificially scarce because under the current regulatory struc- 
ture — which is primarily based on an outdated system of “command and control” 
spectrum management — much of our radio spectrum is locked into old uses and old 
technologies. More importantly, this antiquated spectrum management regime locks 
out new uses and technologies. As a consequence, available spectrum for new wire- 
less technologies is artificially scarce and very expensive — a problem, which in re- 
cent years, has only become more severe. 

The FC(il, NTIA, and Congress are to be commended for their efforts at spectrum 
management reform to date including authorization of innovative technologies such 
as UWB, software defined radios, and cognitive radios; making more radio spectrum 
available for wireless technologies such as WiMAX, 3G, and WiFi at 2 GHz, 5 GHz, 
and 70/80/90 GHz; and efforts to free up critical spectrum below IGHz via the DTV 
legislation and the proposed TV “white spaces” rules and legislation. 

These efforts recognize that, as innovation continuously advances, so must our ap- 
proach to radio spectrum. Indeed, our national policy needs to advance so as not 
to suppress market forces. As the Technology CEO Council (or TCC) — the informa- 
tion technology industry’s public policy advocacy organization comprising CEOs from 
Applied Materials, Dell, EMC, Hewlett-Packard, IBM, Intel, Motorola, NCR, and 
Unisys — states in its February 2006 paper “Freeing Our Unused Spectrum: Toward 
a 21st Century Telecom Policy”: 

How we address and manage spectrum scarcity is one of the most important 
public policy challenges our country faces as we move deeper into the 21st cen- 
tury. Efficient spectrum policy can drive technological innovation and produc- 
tivity and, thus, our entire economy. Indeed, if our Nation manages its spec- 
trum resources well, it will have a competitive advantage in the global market 
that will benefit all our citizens . . ^ 

B. Spectrum Reforms 

For these reasons, Intel supports policies that meiximize spectrum efficiency and 
reduce artificial spectrum scarcity. Widespread adoption of market-based spectrum 
policies will allow carriers and manufacturers to make market-driven deals to de- 
ploy WiMAX and other efficient new technologies. 

1. TCC Recommendations 

To this end, Intel believes that the solution to the current lack of spectrum for 
wireless and other technologies lies in the adoption of certain fundamental re- 
forms — many of which are set forth in the TCC paper as “recommendations” for 
maximizing our Nation’s spectrum efficiency and wireless potential. Among the TCC 
recommendations are the following: 

(i) Undertake spectrum inventories to identify inefficient spectrum use. And 
then transfer underutilized Federal Government spectrum to commercial use or 
sharing such spectrum with commercial users. 


1 Technology CEO Council, “Freeing Our Unused Spectrum: Toward a 21st Century Telecom 
Policy,” Feb. 2006, at 2 (available online at http:! ! www.techceocouncil.org ! 
index.php?option=content&task=view&id=248 (TCC Paper). The information referred to has also 
been retained in Committee files. 
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(ii) Allow more flexibility within licensed use. (Licensed use refers to technology, 
such as TV and cellular, for which users must have an FCC license before using 
the spectrum to transmit a signal.) Licensed use is preferable in congested 
areas to assure quality of service and promote investment. Enabling flexible li- 
censes that permit assignment, lease, or transfer of spectrum rights, as well as 
negotiation of interference rights, leads to increased innovation and spectrum 
efficiency. 

(hi) Give the FCC explicit authority to use certain market-based auction mecha- 
nisms, and reform the FCC’s auction procedures. The FCC should be encour- 
aged to use combinatorial or package bidding to facilitate optimal combinations 
of spectrum rights. The FCC also should consider whether market-based mecha- 
nisms, such as “two-sided auctions” and the use of “auction vouchers,”^ could 
be adopted to encourage more efficient spectrum use. These mechanisms en- 
courage users to transfer underutilized spectrum to those who can provide more 
valuable services. 

(iv) Allow more unlicensed use in rural areas and where otherwise appropriate. 
(Unlicensed use refers to technology, such as WiFi radios, for which manufac- 
turers must have their devices certified by the FCC before deploying, but do not 
require users to have a license to use the spectrum.) As we have seen with 
WiFi, permitting more unlicensed use spurs technological innovation and en- 
ables viral growth of new technologies. 

All of these reforms are critical to 21st century spectrum management and inno- 
vation. 

2. Flexible Licensed Use 

Flexible licensed use means allowing existing licensees to use their spectrum in 
ways that utilize new technology without having to go back to the government to 
get permission for each new innovation. A standard requirement is that the new 
technology does not cause harmful interference to existing licensed users, either by 
causing co-channel interference (interfering with others on the same frequency) or 
adjacent channel interference (interfering with others on different frequencies). 

One example of allowing more flexible licensed use was in the FCC “wireless 
cable” proceeding. This proceeding dealt with spectrum in the 2.5 GHz range, which 
is adjacent to WiFi. Licensees who were using their spectrum for one-way video 
broadcasting were permitted to use their spectrum for much higher-valued wireless 
broadband applications such as WiMAX. In congested urban areas, such licensed 
services may be the best way to proceed in order to encourage deplojnnent, ensure 
optimal quality of service, and manage interference. WiMAX can be used to dis- 
tribute signals to WiFi hotspots or it can be used as a longer-reach fixed service. 
A desktop box with an antenna can become a digital subscriber line (DSL) alter- 
native. WiMAX has enormous potential for benefiting consumers, but it cannot ful- 
fill that potential without spectrum reforms. 

Intel has similarly encouraged the FCC to allocate the 3650-3700 MHz band in 
a manner which would provide access to this spectrum for rural WISPs and promote 
efficient use of this spectrum in congested Metropolitan Service Areas (MSAs). Spe- 
cifically, Intel has supported a compromise proposal whereby the FCC would pre- 
scribe non-exclusive licensed use in rural areas, and licensed use in the Top 50 
MSAs — where exclusive use is necessary to promote investment and quality of serv- 
ice for long range services in congested areas. 

3. Unlicensed Use 

Allowing more unlicensed use is readily achievable through the exploitation of 
new technologies that enable unlicensed users to operate in the same spectrum as 
licensed users of traditional radio technology — without causing harmful interference 
to those users. Importantly, in May 2004, the FCC initiated the so-called “Vacant 
TV Channels” proceeding, in which it proposed to allow cognitive radios to overlay 
channels 2-51 of the TV spectrum. Cognitive radios can discern spectrum use at 


2 In two-sided auctions, spectrum voluntarily offered by incumbents is auctioned together witb 
any unassigned spectrum. Bidders can efficiently aggregate spectrum tbat is currently highly 
fragmented by making all-or-nothing bids on packages of assigned and unassigned licenses. In 
voucher auctions, incumbents are given auction vouchers in exchange for turning back their li- 
censes. The value of vouchers is determined in an auction of the returned spectrum and unas- 
signed spectrum held by the government. 
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their location and modify their frequency and power to operate only in spectrum 
that is “vacant” at any given time. ^ 

Intel filed Comments and Reply Comments in the FCC’s “Vacant TV Channels” 
proceeding in November 2004 and January 2005, respectively. Intel’s filings strong- 
ly supported the Commission’s proposal to permit operation by new unlicensed wire- 
less devices in the TV “white spaces” — primarily in channels 21 through 51. We con- 
tinue to work with the FCC to advance this proceeding. 

In the meantime, Members of this Committee are seeking to expedite this process. 
In this regard, Intel commends Chairman Stevens and Senators Allen, Sununu, 
Kerry, Boxer, and Dorgan for sponsoring the “American Broadband for Communities 
Act” (ABC Act),® and the “Wireless Innovation Act of 2006” (WINN Act),® respec- 
tively. Intel also applauds Senator Smith’s support of legislation directing the FCC 
to allow unlicensed use of the TV “white spaces.” The ABC Act and the WINN Act 
recognize the vast untapped potential of the TV “white spaces.” Intel stands ready 
to work with the bills’ sponsors and other Members of this Committee and the Con- 
gress to move forward on this important issue. Given the timeliness of these bills 
and their importance to our country, I will devote the remainder of my testimony 
to detailed consideration of the most important issues in the TV “white spaces” de- 
bate. 

III. TV “White Spaces” 

Requiring the FCC to make the TV “white spaces” available for unlicensed use — 
as contemplated by the ABC Act and the WINN Act — would be a big step forward 
in maximizing our Nation’s spectrum efficiency. 

A. Significant “White Space” 

At almost any location in the U.S., many channels in the TV bands are not being 
used by licensed services. For example, Intel’s internal analysis estimates that there 
is a minimum of 24 MHz of “white space” in channels 21-51, throughout the New 
York City TV market — the most congested market in the country. ® In areas with 
fewer TV stations like Honolulu, Hawaii and Charleston, West Virginia, Intel esti- 
mates that there is a minimum of 114 and 126 MHz of “white space” in channels 
21-51, respectively, throughout the TV market. And, in areas like Anchorage, Alas- 
ka and Billings, Montana, Intel estimates that there is a minimum of 156 and 174 
MHz of “white space” in channels 21-51, respectively, throughout the TV market. 
These “white spaces” represent a significant amount of spectrum that could be eas- 
ily detected and utilized by cognitive radios for a variety of valuable new wireless 
applications — thereby providing substantial consumer benefits. 

B. Substantial Consumer Benefits 

Indeed, the TV “white spaces” could be used to provide significant benefits to con- 
sumers. 

1. Rural Broadband 

For example, this spectrum could offer enormous advantages for wide area wire- 
less broadband services such as WiMAX in rural and other underserved areas. The 
highly favorable propagation characteristics of the TV spectrum — including the abil- 
ity to pass through buildings, weather, and foliage — make transmission less depend- 
ent on line of sight and better for low-cost deployment in rural and bad weather 
areas. Compared to the 2.5 GHz frequencies — a likely alternative spectrum band for 
wireless broadband — the TV spectrum requires fewer antennas and uses less power 
for a given level of service quality to a given coverage area. 


^TCC Paper at 5. Because spectrum use varies by time and location, cognitive radios can use 
vacant spectrum only temporarily and do so without interference to others, maximizing the 
number of users and services accessing given frequencies. 

4 Comments of Intel Corporation, In the Matter of Unlicensed Operation in the TV Broadcast 
Bands; Additional Spectrum for Unlicensed Devices Below 900 MHz and in the 3 GHz Band, 
ET Docket Nos. 04-186, 02—380, Nov. 30, 2004; Reply Comments of Intel Corporation, In the 
Matter of Unlicensed Operation in the TV Broadcast Bands; Additional Spectrum for Unlicensed 
Devices Below 900 MHz and in the 3 GHz Band, ET Docket Nos. 04-186, 02-380, Jan. 31, 2005. 

®S. 2332, “American Broadband for Communities Act,” introduced on Feb. 17, 2006, by Chair- 
man Ted Stevens (R— AK), 109th Congress, 2nd Session. 

®S. 2327, “Wireless Innovation Act of 2006,” introduced on Feb. 17, 2006, by Sens. George 
Allen (R-VA), John E. Sununu (R-NH), John F. Kerry (D-MA), and Barbara Boxer (D-CA), 
109th Congress, 2nd Session. 

^ Remarks of Senator Gordon H. Smith (R— OR), before the American Electronics Association, 
Cyber Series Luncheon, Washington, D.C., Feb. 8, 2006. 

® Intel estimates that there is an average of 48 MHz of “white space” throughout the New 
York City TV market (DMA). 
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Given its propagation characteristics, the TV “white spaces” could be particularly 
useful in rural areas. In contrast, we estimate that the 2.5 GHz frequencies would 
require approximately four times as many base stations to achieve equal geographic 
area coverage, for a given air interface and bandwidth. The upshot is that opening 
the TV “white spaces” to unlicensed wireless broadband use could dramatically ac- 
celerate broadband deployment in this country. Indeed, the TV “white spaces” could 
be used to provide better broadband service or a first broadband service in many 
rural areas. 

2. Cutting-Edge Consumer Applications 

The TV “white spaces” could also be used to provide new, cutting-edge consumer 
applications that take advantage of this spectrum’s improved signal reliability and 
range. Wireless local area networks using low power and battery operated devices 
could enable new capabilities that bring safety, convenience, and comfort to con- 
sumers in their homes and workplaces. For example, such devices could provide im- 
proved energy efficiency through intelligent home automation and power moni- 
toring; home security with robust low power wireless video feeds; and other inter- 
esting new home entertainment applications. For example, companies such as Dell 
Inc. are considering some interesting applications for data and video distribution 
within the home. 

3. Public Safety Uses 

Additionally, in emergencies, the TV “white spaces” could be used to provide aux- 
iliary services to augment public safety communications on licensed networks. For 
example, rescue efforts could be enhanced by placing remote video cameras at a dis- 
aster site to relay images to a command center; or using portable “helmet cams” to 
provide real-time, point-of-view command/control information. 

C. No Harmful Interference 

All of these innovative unlicensed applications are possible without causing harm- 
ful interference to authorized users. Indeed, Intel filed detailed technical analyses 
with its FCC Comments and Reply Comments demonstrating that unlicensed use 
of the TV “white spaces” is both achievable and practical. These analyses clearly re- 
fute the misleading and incorrect claims made by TV licensees that unlicensed use 
will interfere with their operations. 

Furthermore, as both the ABC Act and the WINN Act contemplate, before any 
new unlicensed devices could be deployed in the TV “white spaces,” they would have 
to go through the FCC’s rigorous certification process — a process that has been used 
for years to authorize new devices in this country. Pursuant to the certification proc- 
ess, the device manufacturer will have to demonstrate that the device meets the 
technical requirements for unlicensed devices to operate in the TV “white spaces.” 
These technical requirements, including interference criteria, are set forth by the 
FCC’s Office of Engineering and Technology. No new device could be deployed with- 
out first compl 3 dng with the FCC’s certification process. 

1. TV Reception 

Permitting new unlicensed wireless devices to share the TV bands would not 
cause harmful interference to TV reception. To begin, the potential for harmful in- 
terference to TV reception by high power “fixed/access” services such as WiMAX is 
not a concern. Not only are the locations of TV stations known, but also the unli- 
censed devices can utilize various mechanisms ie.g., frequency coordination, profes- 
sional installation, and output power control) to preclude any harmful interference 
to TV receivers. 

Moreover, claims that new unlicensed “personal/portable” devices operating in the 
TV “white spaces” would cause harmful interference to authorized services from out- 
of-band emission is misleading. Because radiated emissions outside the channel of 
operation are unintended and unwanted emissions, these devices are not designed 
to maximize their emissions level. In fact, the actual radiated level emitted by an 
unlicensed device will almost always be far below the permitted maximum. 

In addition, only approximately 15 percent of U.S. homes rely solely upon an over- 
the-air TV signal. The majority of these over-the-air viewers live in areas of strong 
signal strength (where the received signal would easily overcome radiated emissions 
from other Household electronics). The remainder of over-the-air viewers — those lo- 
cated in areas of marginal signal strength — receive their signal using an individual- 
or MATV-based antenna system, which is far removed from the proposed unlicensed 
devices (and thus is less likely to be susceptible to harmful interference). Further, 
tens of millions of TV viewers and their neighbors already operate similar electronic 
devices, which would cause the same type of supposed harmful interference to TV 
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receivers as the unlicensed devices in question — and, yet, such interference has not 
been an issue. 

For example, numerous devices found in the average American home, such as 
cordless telephones, WiFi cards, and Bluetooth solutions, are subject to the same 
levels for unwanted emissions in the TV bands. Operation of these devices has prov- 
en to be compatible with TV viewing in American homes for years. Moreover, de- 
vices operating in the TV bands, such as common door openers and remote controls, 
are permitted far higher emissions levels than those allowed under the FCC’s pro- 
posed rules. Even with these increased emissions levels, the operation of door open- 
ers, remote controls, and similar devices does not cause harmful interference to TV 
reception. 

The radiated emissions limits set forth in the FCC’s proposed rules for unlicensed 
operation in the TV “white spaces” already apply to a variety of digital devices, such 
as personal computers and electronic toys. Operation of these digital devices does 
not interfere with TV viewing. Furthermore, the limits for these digital devices, as 
would be found in some office-type environments, have emissions levels that are 
higher than the level for the proposed unlicensed devices. Even in this environment, 
both over-the-air and cable- and VCR-connected television receivers operate success- 
fully. 

2. Direct Pick Up 

Direct pick up (DPU) is the amount of signal a television tuner receives over-the- 
air, in the absence of an external antenna. The potential for DPU interference in 
cable-ready television receiving equipment from new unlicensed wireless devices is 
highly improbable today. In fact, the immunity level for such receiving equipment — 
i.e., the power level above which interference is perceptible to the viewer — was de- 
veloped years ago (when TV sets were generally poorly shielded) in order to mini- 
mize the effect of interference to cable television (CATV) viewing from over-the-air 
TV stations. 

Indeed, this immunity level was specified more than 20 years ago to accommodate 
the susceptibility of some older TV set/receiver designs that were prevalent when 
the rule was written. So-called old school “hot/cold chassis” designs are inherently 
more susceptible to DPU interference, as the input connection is partially 
unshielded. The most vulnerable targets for DPU interference are the handful of re- 
maining older TV sets connected to set-top boxes and tuned to channels 3 or 4. How- 
ever, TV set-top boxes and newer TV receivers do not use the “hot/cold chassis” de- 
sign; rather, they have fully shielded tuners — which render them nearly invulner- 
able to DPU interference. 

Moreover, local TV stations — the reason for immunity levels — and the new devices 
in question are quite different in a very important way. Users cannot change the 
fixed location of licensed high power local TV stations. In contrast, operators of new 
“personal/portable” devices can and will reconfigure, relocate, or simply disable their 
equipment to avoid DPU interference in their CATV receiving equipment (similar 
to how consumers handle cell phone interference with TV and computer equipment 
today). Thus, the immunity level requirements are not necessary with respect to 
“personal/portable” devices — because any potential for interference is in the user’s 
control — and thus easily avoided. 

Also, industry experience demonstrates the extent of the improbability of DPU in- 
terference today. Over the past nine years, as DTV stations have commenced oper- 
ation, approximately 1,550 new high power broadcast TV stations have begun trans- 
mitting, essentially simultaneously. Yet, reports of DPU interference to CATV view- 
ing equipment from even these new powerful transmitters have been negligible. 

3. Cable and Satellite 

In addition, allowing new unlicensed wireless devices to share the TV broadcast 
spectrum would not cause harmful interference to cable or satellite TV service. In- 
deed, because the CATV signal is typically terminated at both ends, there is no in- 
terference to CATV operation using RG-6 cable for distribution throughout the 
home. (RG-6 cable is the most widely used cable for home installation of cable TV 
and satellite TV systems.) Interfering signal ingress only occurs when one end of 
the cable is not connected — an unrealistic scenario. 

And where a house has multiple CATV outlets in several rooms and some of the 
outlets are not used, the unused outlets are typically terminated with screw-in ter- 
minators. Even where unused outlets are not terminated in this manner and signal 
ingress occurs to the unused outlets, such ingress will not cause harmful inter- 
ference to the outlets that are connected to TV receivers because of the high degree 
of isolation between outputs. Indeed, most multiple outlets are connected to a CATV 
feed via directional couplers. These couplers have a high degree of isolation between 
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their “tap” and “output” connections. Furthermore, even where simple hybrid signal 
splitters are used to connect multiple outlets to a CATV feed, the splitters exhibit 
high isolation between outputs — and thus does not cause harmful interference to the 
connected CATV outlets. 

Finally, the operation of new unlicensed “personal/portable” devices in the TV 
bands would not cause harmful interference to DBS systems. The TV bands in ques- 
tion encompass frequencies below 698 MHz, whereas DBS satellite systems use fre- 
quencies in the range of 1 GHz to 2.2 GHz on the downlink cable between the DBS 
Low Noise Block Converter/Feedhorn on the dish antenna and the DBS set-top box. 
Thus, the proposed unlicensed devices and DBS services use different bands, such 
that the operation of unlicensed devices in the TV “white spaces” would have no ef- 
fect on — much less cause possible ingress to — DBS systems. 

D. Military and Defense Radar 

Notably, spectrum sharing similar to that proposed in the TV “white spaces” bills, 
is already occurring in far more complex scenarios. For example, the 5 GHz band — 
which is used to transmit classified military and defense radar signals — now shares 
spectrum with unlicensed 802.11a (WiFi) radio technology. Such radios switch fre- 
quencies when the presence of radar is detected, thus continuing operation without 
causing interference to the classified signals. Recognizing the benefits of wireless 
broadband networks at 5 GHz, the FCC worked with NTIA, the Defense Depart- 
ment, and the private sector to allow these sophisticated unlicensed devices to share 
the 5 GHz band with highly sensitive military and government systems. 

This example powerfully demonstrates the public benefits gained when govern- 
ment and commercial spectrum users collaborate to adopt innovative technological 
approaches to spectrum sharing. Through this collaboration, the private sector was 
afforded a new unlicensed platform on which to innovate — without interfering with 
critical military needs. Significantly, the 5 GHz example of spectrum sharing is con- 
siderably more challenging than the TV “white spaces” scenario. Indeed, military 
signals in the 5 GHz band are intended to not be detected by other technologies, 
whereas TV stations are fixed and easily detectable by cognitive radios. 

TV. Conclusion 

In sum, Intel, like consumers, wants broadband and other new technologies to be- 
come widespread, high quality, and affordable. Over the years, we have consistently 
supported policies that encouraged wired and wireless broadband investment and 
competition. We believe that is what will give consumers the broadband and tech- 
nologies that they want. In that regard, we believe that modernization of the Na- 
tion’s spectrum management system is essential to ensure that the Commission’s 
policies evolve with the consumer-driven evolution of new wireless technologies, de- 
vices, and services. 

Allowing more flexible licensed use, as well as more unlicensed use ie.g., in the 
TV “white spaces”), will enable spectrum users and companies like Intel to innovate 
and respond to market forces without having to go back to the government and get 
regulations changed to accommodate every new innovation. Spectrum reforms will 
enable cutting-edge technolo^es, as well as higher-powered new uses of existing 
technologies. With a progressive approach to our spectrum policy, we can drive the 
innovation that keeps the U.S. economy dynamic and competitive. 

The Chairman. Thank you very much. Our next witness is Rob- 
ert Hubbard, Secretary and Treasurer of the Association for Max- 
imum Service Television and President and Chief Executive Officer 
of Hubbard Television. Mr. Hubbard? 

STATEMENT OF ROBERT W. HUBBARD, PRESIDENT/CEO, 
HUBBARD TELEVISION GROUP; VICE PRESIDENT, HUBBARD 
BROADCASTING, INC.; SECRETARY/TREASURER, 

ASSOCIATION FOR MAXIMUM SERVICE TELEVISION, INC. 

Mr. Hubbard. Thank you. Thank you very much, Mr. Chairman. 
I come from a long line of broadcasters. My family, my grandfather 
started his first radio station in 1923. We have been providing pub- 
lic service to Americans ever since that time. 

We currently operate in large cities, such as Minneapolis. We 
also operate in very rural areas in Minnesota and New Mexico. As 
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a matter of fact, in order to provide our television service to our 
markets, we operate over 100 low-power transmitters to provide 
that service to these very, very small geographic areas. We under- 
stand the rural area. We understand the importance of the rural 
area. We understand the importance of bringing rural broadband 
solutions to the rural area. We think there are ways to do that. It 
must be balanced with the importance in the television service. 
New ideas and new technologies are very important but we can’t 
do them in a way that jeopardizes the fundamental television sys- 
tem that this country has relied upon for so long. This balance can 
only come with proper engineering, with proper testing, and actual 
real world, not theoretical, testing and engineering. 

There is a huge difference between providing rural broadband op- 
portunities and unlimited access with unlicensed devices. On the 
one hand, rural broadband solutions, we believe are quite manage- 
able, if done properly. Where as, unlimited access to the unlicensed 
devices within the television band is quite problematic. Quite 
frankly, we do not know what the solutions are for that environ- 
ment. 

These interference concerns that we talk about are very real. It 
is not just the broadcasters. We are not alone. IEEE, the world’s 
leading standard organization has expressed these same concerns. 
Many consumer electronics companies have expressed these con- 
cerns. All of the translators — people who operate translators all 
across the United States and low power television stations have ex- 
pressed these concerns. Not to mention the additional interference, 
will be problematic to news gathering, and sporting events because 
of interference to wireless microphones. These concerns have been 
exhibited by all of the major news associations, manufacturers of 
wireless microphones, and other equipment, and sports leagues. 

It is important for us to understand what interference means. It 
is easy to say interference. What interference means in a digital 
television world is no television picture, no television service. It is 
a very, very harsh reality for a home that has that interference. 
There are at least 20 million homes in this country that rely solely 
on over-the-air television. Quite frankly, many of them are in rural 
areas, but they are all over. They are everywhere. There are 73 
million homes that have television sets that are not connected to 
cable and satellite and rely on over-the-air television in some re- 
spect. None of the proponents for these unlicensed approaches has 
really given data. They give theoretical data. They give data in 
other bands and in other circumstances. MSTV is an engineering 
organization. It is the only group that has actually provided data 
in the bands that we are talking about. Let’s be clear, what we are 
talking about is unlicensed devices, which are unlimited in nature 
and putting them in the television band and potentially interfering 
with people’s television reception. Other unlicensed devices aren’t 
allowed to operate in this band; that is why there has not been a 
problem with these types of devices in the past. This is a crossroad. 
This is a fundamental distinction that has never happened before. 

The responsibility for interference, the responsibility shouldn’t be 
on the backs of the hundreds of millions of homes in this country, 
who have hundreds of millions of receiving sets that had been in 
use and continue to be in use today. It needs to be on the new en- 
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trants, to make sure that these systems don’t disrupt. We need en- 
gineering and testing to ensure that interference will not disrupt 
the American television service. We can’t legislate this. It is not 
just a matter of legislation. This takes invention. It takes cre- 
ativity. You can’t make it happen with a finger snap. This takes 
everybody working together; industry, government, standards, or- 
ganizations and importantly, there is a process. IEEE, which is es- 
tablished, IEEE 802.22, which is the wireless standards body, is 
currently developing a rural broadband solution. As a matter of 
fact, IEEE has recommended testing of such a system, starting in 
December of this year. The broadcast industry is a major and ac- 
tive participant in this process and we have continued to be so. 

Done prematurely, we run the risk of disrupting American’s tele- 
vision service, that has served us so well and can continue to serve 
us so well in the future. Done incorrectly, we run the risk of bring- 
ing no new service. There is no guarantee of new service here in 
rural areas, and while at the same time completely disrupting 
those homes that today rely on television for information, news and 
most importantly emergency information at times of great crisis. 

Thank you very much for your time. 

[The prepared statement of Mr. Hubbard follows:] 

Prepared Statement of Robert W. Hubbard, President/CEO, Hubbard 

Television Group; Vice President, Hubbard Broadcasting, Inc.; Secretary/ 

Treasurer, Association for Maximum Service Television, Inc. 

Mr. Chairman and Members of the Committee, thank you for the opportunity to 
appear before you today to discuss policies affecting the public’s spectrum resource 
and the important services delivered over that spectrum. My name is Robert Hub- 
bard, and I am the President of the Hubbard Television Group, Vice President of 
Hubbard Broadcasting and serve as a member of the Board of Directors of the Asso- 
ciation for Maximum Service Television, Inc. (MSTV). 

The issues surrounding spectrum management are important for this Nation. 
Spectrum is a vital national resource, and must be managed wisely. Today there is 
considerable debate among economists and legal scholars regarding the best ap- 
proach to spectrum management. Proponents of an unlicensed approach assert that 
it will lower the cost to new entrants while preventing interference to licensed serv- 
ices. Leading economists and legal scholars, however, have also voiced strong opposi- 
tion to an unlicensed model. They believe that such an approach eliminates market 
discipline for entry, leading to overuse and increased interference among users. 
Whatever the merits or problems associated with an unlicensed approach, unique 
issues arise when the government attempts to employ two different regulatory re- 
gimes {i.e., licensed and unlicensed) in the same band. Recent proposals would do 
just that, for the first time attempting to interleave an unlicensed model with li- 
censed broadcast and other services. From an engineering and scientific perspective, 
the government should approach these unprecedented proposals with extreme cau- 
tion. 

MSTV has over five decades of practical, real world experience in spectrum man- 
agement. Since 1956, we have worked to maintain and enhance the technical integ- 
rity of the American public’s free, over-the-air television service as that service grew 
from less than 100 stations to over 1,600 full-power broadcast stations. We also pro- 
vided the FCC with the engineering expertise that made it possible to “squeeze in” 
during the transition channels for DTV service within the current 408 MHz alloca- 
tion for television broadcasting. MSTV has also assisted policymakers in introducing 
other licensed services, including public safety communications and sophisticated 
Part 74 equipment essential to provide live news and sports coverage. And most re- 
cently, it helped design the process by which television broadcasters will complete 
the transition to digital transition (DTV), using the efficiency of digital technology 
to enable migration from the current band (channels 2 through 69) to the final con- 
densed “in-core” band (channels 2 through 51). As a result, the television broadcast 
service will occupy only 294 MHz of spectrum as of 2009, in comparison to the more 
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than 700 MHz of spectrum already available to unlicensed devices at or below the 
5 GHz band. 

The peaceful coexistence of so many licensed services in the same spectrum band 
has not happened by accident; it has required careful planning that takes into ac- 
count the unique architecture of broadcast television service and the interference 
characteristics of the different services. Based on its knowledge of the difficulties in 
coordinating licensed services in the same band, MSTV is deeply concerned by pro- 
posals to allow an unlimited number of unlicensed devices into allegedly “vacant” 
channels within the spectrum reserved for the public’s free, over-the-air television 
service. Studies and field tests conducted by well-respected scientists and engineers 
show that the introduction of unlicensed devices into the television broadcast spec- 
trum threatens to create significant interference to the public’s television service. As 
a result, the unlicensed devices proposal would unfairly burden the over 21 million 
households that rely exclusively on free, over-the-air television services — a group 
which disproportionately includes minority, lower income, and elderly persons. In 
fact, these proposals threaten to create interference to approximately 73 million ex- 
isting television sets that rely on an antenna to receive over-the-air television serv- 
ice. We are especially concerned about the interference to new digital television re- 
ceivers and the government-subsidized digital-to-analog converter box program. Fi- 
nally, by interfering with licensed production equipment in the broadcast bands, it 
would undermine coverage of emergency news, sports, political, and other events of 
importance to local communities. Licensed public safety services using broadcast 
spectrum in many major markets would also suffer. 

When asked about these concerns, the relatively small but vocal group of unli- 
censed device advocates tells policymakers: “trust us.” MSTV respectfully submits 
that the public’s spectrum resource should be managed based on facts and engineer- 
ing science, not on unsubstantiated promises. This Committee should take note of 
the world’s leading industry standards body, IEEE 802.22, which is currently deter- 
mining whether, and if so, how, new wireless services can safely be authorized to 
operate in the broadcast spectrum. Proposals that would force the FCC to introduce 
unlicensed devices into the broadcast spectrum in as little as six months would short 
change the scientific discovery process, short circuit the IEEE’s important work and 
would wrongly prejudge complicated engineering questions. Once millions of unli- 
censed devices are placed into the marketplace and allowed to populate the spec- 
trum, they cannot be removed. MSTV accordingly believes it would be unwise to 
place unlicensed devices into the broadcast spectrum before it is even known wheth- 
er those devices can safely coexist with the important licensed services which are 
delivered to the public over that spectrum. 

I. Congress Should Protect Consumers by Preserving the Technical 
Integrity of the Free, Over-the-Air Television Service. 

All too often, public policy debates regarding spectrum management deal with ab- 
stract concepts like “interference” and “spectrum efficiency.” The impact of these 
proposals, however, is very real. At stake are the television sets that exist in every 
living room, bedroom and kitchen across America. Most television receivers have not 
been engineered to protect against interference from unknown, unlicensed devices 
operating on adjacent channels in the television band; rather, they were designed 
to accommodate licensed services that operate in conformity with the FCC’s channel 
allocation plan. Eor the American consumer, interference from unlicensed devices is 
not an abstract concept. In real terms it means that the DTV set one family just 
purchased will not work when their neighbor turns on an unlicensed wireless de- 
vice. It means that a new government-subsidized converter box will not work well 
when it is connected to another family’s analog set. 

Parties urging for the introduction of unlicensed devices into the television broad- 
cast spectrum have argued that Congress should not be concerned with the signifi- 
cant interference potential of such devices because Americans can turn to pay tele- 
vision services for programming. These erroneous claims overlook the continued im- 
portance of over-the-air television viewing to the American consumer. 

Approximately 21 million households ^ with an aggregate 45 million sets rely sole- 
ly on free, over-the-air television. ^ Those viewers rely exclusively on over-the-air tel- 
evision for local news, sports, weather, and entertainment. In times of emergency, 
their lives may be saved when local television stations disseminate critical informa- 
tion from government officials to members of a community, including to viewers re- 
ceiving that information via portable television sets commonly used during emer- 
gencies. ® For example, when it became evident that Hurricane Katrina was headed 
towards the Gulf Coast, local television stations began wall-to-wall hurricane cov- 
erage, alerting the local community about the impending dangers and urging resi- 
dents, including those in New Orleans, to evacuate.^ Once the hurricane made its 
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devastating landfall, local broadcasters remained a key link between government of- 
ficials — including the governors of Louisiana, Mississippi, and Alabama — and the 
public by working cooperatively and creatively to maintain an on-air presence and 
thereby keep both local residents and the country informed of the severe crisis that 
followed the hurricane. ® 

When access to a free, over-the-air signal is curtailed by over-the-air interference 
in favor of a pay service, some viewers experience that loss greater than others. For 
example, in some markets the number of homes not connected to cable or satellite 
services may reach as high as 40 percent. Variations may also occur along cultural 
lines. Univision has reported that nationwide, 33 percent of Hispanic households re- 
ceive their programming solely over-the-air. ® Over-the-air viewers should not be de- 
prived access to these critical local services merely because they do not, or cannot, 
subscribe to a pay television service. 

Cable and satellite subscribers are also affected by loss of free, over-the-air tele- 
vision service. As the General Accounting Office (GAO) has reported, over ten mil- 
lion households that subscribe to cable have at least one television set that is not 
connected to cable. ^ Added to the sets in homes solely relying on over-the-air serv- 
ice, there are an estimated 73 million television sets not connected to a pay tele- 
vision service in the U.S. ® 

Protecting the spectral integrity of the broadcast service is particularly important 
as the country enters a critical stage in the transition to digital television. Congress, 
the Executive Branch, and the FCC have all made clear that bringing the digital 
transition to a successful conclusion is of utmost priority and that it should not be 
obstructed by lower-priority goals. Years of hard work by broadcasters, government 
officials, consumer electronics manufacturers, and others have seen considerable 
progress, with nearly all 1,600 television stations in the Nation’s 208 television mar- 
kets now broadcasting a digital signal. ® With the transmission side of the equa- 
tion — broadcast facilities — virtually complete, the critical factor is to create incen- 
tives for American consumers to turn off their analog television receivers and switch 
to receiving signals in a digital format by the February 17, 2009 “hard date” on 
which analog broadcasts are to cease. But if unlicensed devices degrade consumers’ 
ability to receive DTV signals, adoption of digital sets will slow, undermining the 
DTV transition. 

Concerns about the digital transition also extend to the development of an inex- 
pensive digital-to-analog converter box that will ensure continued local broadcast 
service for consumers’ with analog sets. (As was widely reported last year, MSTV 
and NAB have entered into an agreement with LG Electronics and Thomson Inc. 
to develop a high-quality but low-cost prototype of such a box.) In recognition of 
such a box’s importance to concluding the digital transition. Congress has allocated 
$1.5 billion to subsidize consumers’ purchase of converter boxes. Like any receiving 
device, these boxes must use antennas to receive local television signals, and there- 
fore will be susceptible to interference, as well the analog sets to which the boxes 
are connected. And to meet Congressional expectations that these boxes remain low 
cost, there is little room to include additional filters or tuner selectivity. Even if ad- 
ditional funds were available, absent knowledge of the types of unlicensed services 
that will be operating in the band, it is difficult, if not impossible to include design 
changes to the box to further immunize the box from future interference. 

In light of the importance of maintaining the public’s access to free, over-the-air 
television services both during and after the digital transition. Congress should not 
use the broadcast spectrum as a testbed for risky experiments in new spectrum 
management methods. Any proposal to introduce new untested and unlicensed wire- 
less technologies into the broadcast spectrum must contain meaningful mechanisms 
to avoid interference. As discussed below, no such mechanism exists today. 

II. Unlicensed Devices Would Interfere with Consumer Reeeption of Over- 
the-Air Broadcasts and Other Licensed Services in the Band. 

A. Existing Technology Would Not Prevent Unlicensed Device Operation on Occupied 
TV Channels. 

A key, but faulty, assumption of the proposal to allow unlicensed devices to pro- 
liferate through the broadcast spectrum is that technology exists by which an unli- 
censed device can reliably detect when a television channel is “vacant.” In fact, 
there is no demonstrated technology that can reliably prevent an unlicensed device 
from transmitting on a television channel already in use. Thus, in many cir- 
cumstances, unlicensed devices would operate on channels that are already occupied 
by local television or other licensed services, including wireless microphones that are 
used in the production of emergency news coverage, sporting events, and political 
conventions. 
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Most proponents of the unlicensed devices proposal rely on “spectrum sensing” 
methods as the only potentially reliable method for protecting the public’s television 
service from unlicensed device interference. A device using this exploratory tech- 
nology would “sense” the presence of a television signal and would then, allegedly, 
select a channel not in use. Yet these “spectrum sensing” technologies are wholly 
unproven in the broadcast context, especially in light of the uniquely open and di- 
verse architecture of television sets. 

As Motorola cautioned in public statements to the FCC concerning the unlicensed 
devices proposal, “It would be premature to rely on spectrum sensing until these 
mechanisms are shown to be reliable via comprehensive study and real-world test- 
ing.” Policymakers should not base real-world policy decisions on unproven prom- 
ises of technology to come. 

For example, efforts to develop spectrum sensing technology in the 5 GHz unli- 
censed band took several years of development and testing, even though in that 
band the task of “sensing” licensed users is far less complex than it would be in 
the television broadcast band. There, unlicensed devices are to be allowed to operate 
alongside licensed military radar through use of dynamic frequency selection (DFS). 
Development of DFS should have been relatively simple, given that a single user, 
the Federal Government, controlled both the transmission and receiving equipment 
for the licensed service. Indeed, prior to the FCC’s decision to adopt the new rules 
allowing unlicensed device operation in the 5 GHz band, the National Telecommuni- 
cations and Information Administration (NTIA) had submitted detailed procedures 
by which these unlicensed devices would be tested to determine if they could reli- 
ably detect military radar, Yet only last month, after three years of analysis and 
field testing, did the NTIA, Department of Defense, and the FCC reach agreement 
on criteria allowing sale of unlicensed devices operating alongside the military 
radar. 

The significant efforts undertaken to permit the use of DFS in the 5 GHz band 
would pale in comparison to the task that would be needed to create reliable spec- 
trum sensing solutions in the television broadcast spectrum. For example, unlike 
military radar in the 5 GHz band, there are literally thousands of variants among 
the receiving equipment (i.e., TV sets and Part 74 devices) at issue in the broadcast 
spectrum; this is a reflection of the unique open architecture of television receivers. 
Without reliable and consistent information about the receiving equipment, there 
can be no way of knowing whether an unlicensed device can detect a channel where 
its operation will not interfere with nearby viewers’ television sets or Part 74 de- 
vices. Furthermore, in the broadcast spectrum there are full-power broadcasts, low 
power broadcasts, and licensed broadcast auxiliary stations (which are essential to 
the delivery of on-the-spot news coverage during weather disasters, public safety 
emergencies, political conventions, and sporting events). A spectrum sensing method 
would have to reliably sense all of these services. 

Perhaps most importantly, as even Intel has recognized, in its opposition to the 
use of spectrum sensing spectrum for higher power unlicensed operations in the 
3650 to 3700 MHz band, sensing “works well for short range, low power applications 
like WiFi where control resides in one entity or operator-to-operator voluntary co- 
operation is feasible.” The broadcast spectrum, however, exists below 1 GHz, 
where propagation characteristics allow transmissions — and interference — to travel 
over very long distances, passing through thousands of independent locations. In- 
deed, proponents of the unlicensed devices proposal have made clear that they 
would use the broadcast spectrum to deploy very loreg-range applications, 

B. Field Tests Show That Even an Unlicensed Device Operating on a Genuinely “Va- 
cant” TV Channel Would Interfere With Viewers’ Access to Local Television 
Services. 

Even if technology were to develop that would allow unlicensed devices to prop- 
erly detect when a given television channel is “vacant,” significant problems would 
remain. In consultation with one of the most respected Broadcast laboratories in 
North America, Communications Research Centre Canada (CRC), MSTV has devel- 
oped and conducted a reproducible laboratory study to measure the effects on a tele- 
vision receiver of an unlicensed device operating on a genuinely “vacant” TV chan- 
nel. This study shows that harmful emissions from unlicensed devices — even 
when the devices operate on “vacant” channels would seriously harm the public’s 
access to free, over-the-air television services and would prevent the use of licensed 
wireless production equipment critical to the coverage of local news, sports, and 
other events. 

Indeed, unlicensed devices operating in the broadcast spectrum at the FCC’s al- 
lowed power levels for out-of-band emissions (i.e., energy that an unlicensed device 
radiates outside of its operating channel) could prevent a viewer from watching 
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over-the-air television even when the device is as far as 78 feet from a digital TV 
set, or 450 feet from an analog set, despite the presence of multiple walls between 
the device and the TV set (as would occur in multi-unit dwellings). Comments filed 
with the FCC by parties such as Motorola and the Consumer Electronics Association 
have seconded these concerns about out-of-band emissions from unlicensed de- 
vices. It is noteworthy that IEEE 802.22 agrees with these concerns regarding 
out-of-band interference. 

To ensure the reliability and credibility of the study, CRC and MSTV have exten- 
sively documented the methodology used and results obtained, and have submitted 
that documentation to the ECC. MSTV subsequently produced a video, entitled 
“Your Neighbor’s Static,” which recreated the CRC/MSTV study in a real-world en- 
vironment just outside Washington, D.C. Using an actual townhouse and actual 
DTV and analog receivers, this video showed the harmful effect of an unlicensed de- 
vice operating on a “vacant” television channel on reception of over-the-air broad- 
c&sts 

The CRC/MSTV field study remains the only real-world test of the effects of unli- 
censed devices out-of-band emissions on licensed television services. The unsubstan- 
tiated promises of unlicensed device advocates cannot substitute for hard, scientific 
data, and this data is clear: the placement of unlicensed devices into the public’s 
broadcast spectrum would significantly harm the public’s local television service. 

III. Once Interference Oecurs, There is No Enforcement Meehanism To 
Stop it. 

Compounding the serious flaws described above, once unlicensed devices are in 
the field, broadcasters and the ECC would have no reliable means of protecting the 
public’s television service from harmful interference. Although as a legal matter the 
ECC’s Part 15 rules would privilege the licensed broadcast uses over the unlicensed 
transmissions in an interference dispute, as a practical matter this precedence 
would be of little value. 

Rarely will broadcasters, the FCC, or the public even be aware of harmful inter- 
ference from unlicensed devices, because most cases of interference from unlicensed 
devices will go unreported. If unable to receive a station’s signal, viewers may sim- 
ply assume that the interference is caused by a problem with the broadcaster’s 
transmission or their sets. They are more likely to change the channel, or return 
a new DTV set to the store, than they are to call the broadcaster. It may thus take 
years before an 3 dhing approaching the full impact of interfering unlicensed devices 
on the public’s access to free, over-the-air television would come to light. 

Even when interference is reported and linked to unlicensed devices, the FCC 
would not typically be able to find and shut down the interfering devices, Just 
as spectrum sensing technology cannot reliably prevent interference, it should not 
be relied upon to police it. Attempts to use traditional means to remedy harmful 
interference from unlicensed devices ii.e., finding the offending transmitter and or- 
dering it to cease operation) would sap both FCC and broadcaster resources, espe- 
cially as the number of devices out in the field proliferates. As Sprint has told the 
FCC, “once interfering unlicensed devices are in the market, it will . . . potentially 
be virtually impossible for the [FCC] to recall these devices.” 

rV. The Aggregation of Unlicensed Devices in the Broadcast Spectrum 
Could Ultimately Leave the Spectrum Unusable for All Parties. 

Even if out-of-band emissions could be controlled and the unlicensed devices could 
avoid transmitting on occupied channels, a fundamental problem would remain: 
with an unlimited number of unlicensed devices allowed to crowd the broadcast 
spectrum, the quality of broadcast and other licensed communications over that 
spectrum will necessarily decline. Although the addition of one or two unlicensed 
devices in a given region may not have an appreciable effect, the addition of hun- 
dreds of thousands or millions certainly will. 'This trend would be irreversible and 
continually escalating. Maintaining a low noise floor is critical if Congress is to up- 
hold its longstanding commitment to a robust, universal, and free over-the-air tele- 
vision service. 

As William J. Baumol, a professor of economics at New York University, has ex- 
plained in an influential 2005 paper, the “policy of unlimited entry” that is the hall- 
mark of an unlicensed device regime “is likely to have the same detrimental effects 
upon spectrum usage that it has on usage of shared resources elsewhere.” Over 
time, a “tragedy of the commons” results in which the resource (e.g., spectrum) is 
shared among so many users as to make it of little value for anyone. As Dr. Baumol 
notes, “interference is inevitable under a spectrum regime in which the market is 
not constrained by any restrictions that limit entry: in deciding whether or not to 
enter, each entrant takes into account only the consequences of this decision upon 
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himself, and disregards the effects upon others.” The result is “overcrowding and 
overuse.” Experience in the unlicensed 2.4 GHz hand is instructive. There, 
cordless phones have “reap[ed] devastating effects on 802.11b WLANs” because the 
technologies used are not compatible for minimization of interference. 

Even if future technology is able to accommodate some number of additional users 
within a given swatch of spectrum, demand will surely keep pace and the quality 
of communications in the spectrum will degrade.^® As the economist Thomas 
Hazlett has noted, the history of unlicensed device entry is a “chase up the dial: 
the 900 MHz ISM band became congested, leading the FCC to open up the 2.4 GHz 
unlicensed band, which became crowded in major markets, leading the FCC to open 
up 300 MHz for the U-NII 5 GHz band.”^® And once the decision is made to turn 
a band over to an infinite quantity of unlicensed devices, the spectrum cannot be 
recaptured for future productive use. The television broadcast spectrum should not 
be allowed to go the way of other spectrum that has suffered a tragedy of the com- 
mons. 

V. Spectrum Is Not Readily Available in Congested Urban and Many Other 
Markets. 

Driving the unlicensed devices proposal is another mistaken assumption, reflected 
in a paper issued by the New America Foundation (NAF) and Free Press last year: 
that large swaths of television broadcast spectrum are “vacant” and thus available 
for use by unlicensed devices. In fact, studies demonstrate that there is little or no 
white space available in congested urban and even many less populated markets. 
The benefits cited by promoters of the unlicensed devices proposal — “free[ing] up un- 
used capacity for innovative new wireless applications” — would thus fail to mate- 
rialize in many areas throughout the country, 

What has caused unlicensed device advocates like NAF/Free Press to so overesti- 
mate the amount of “white space” available? Most notably, they ignore the minimal 
interference guidelines for determining a “vacant” channel, as proposed by the FCC 
in its unlicensed devices proposal in 2004 and recommended by IEEE. Once the 
FCC’s more appropriate interference methodology is applied, most of the “white 
space” diminishes significantly, especially in urban and suburban areas. For exam- 
ple, as MSTV noted in filings before the FCC, there are very few white spaces avail- 
able from Boston to Washington, D.C. during the digital transition. Even after the 
DTV transition, spectrum may be tight, because the television band will be reduced 
by nearly one-tbird. For example, in Dallas-Ft. Worth, where NAF/Free Press claims 
120 MHz of television spectrum to be “vacant,” only 6 MHz is actually available. 

Even in rural markets where some white space may be available, there is poten- 
tial for interference with the existing television broadcast service. Because of their 
distance from transmitting towers, many rural viewers receive very weak signals. 
To correct this weak signal condition, rural viewers often use amplified antennas. 
As a result, their receiving equipment is more susceptible to interference that typ- 
ical antennas. This is one reason why the National Translator Association has ex- 
pressed concern about allowing unlicensed devices in rural areas. 

The unlicensed devices proposal also threatens to conflict with another priority for 
rural viewers: the digital transition for low-power and TV translator stations, which 
is unlikely to be complete when full-power analog broadcasts cease in 2009. Cur- 
rently, 2,100 licensed LPTV and 4,700 licensed television translator stations are eli- 
gible to “flash cut” to digital operations, and in May the FCC will open a filing win- 
dow by which these stations can seek a companion digital channel. Before taking 
any action that may disrupt that complex transition, Congress should take notice 
that the rural areas into which Intel and other parties suggest unlicensed devices 
would be deployed depend heavily upon low power television services. As FCC Com- 
missioner Adelstein has stated: “[thousands of translators and low power stations 
across our country fill a vital need as the primary source of over-the-air television 
for people in Rural America. As I’ve seen firsthand, often these stations are the only 
station in an area providing local news, weather, public affairs and emergency pro- 
gramming.” Those same viewers would be deprived of digital low power television 
services if unlicensed devices are prematurely introduced into the broadcast spec- 
trum before the digital low power transition is complete. 

Moreover, the broadcast industry is currently faced with a crisis over the avail- 
ability of spectrum to provide live remote coverage of news and sporting events. As 
MSTV has noted on previous occasions, broadcasters depend heavily on wireless 
microphones and cameras to provide live coverage of major events. Under care- 
fully controlled and coordinated conditions, these wireless devices currently use the 
“vacant channels” in the UHF band to operate. However, these channels are used 
heavily, making it difficult in major markets to find sufficient spectrum for the 
proper operation of wireless microphones. As a result, broadcasters are already ex- 
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periencing significant obstacles to covering events of local and national importance. 
The unlicensed devices proposal would put wireless microphones in conflict with un- 
licensed devices for scarce spectrum. Thus, operation of unlicensed devices in the 
broadcast band would seriously undermine local stations’ ability to use existing 
wireless production devices and provide remote coverage of important events, in- 
cluding local emergencies such as weather disasters. 

On behalf of MSTV, I again wish to thank the Committee for the opportunity to 
discuss important matters of spectrum reform and their relationship to the public’s 
free, over-the-air television service. As demonstrated by the progress in the DTV 
transition, which will free up 108 MHz of spectrum for new wireless and critical 
public safety communications, local broadcasters are committed to efficient utiliza- 
tion of the public’s spectrum resource. Spectrum efficiency, however, requires careful 
attention to the interference potential of services sharing the same spectrum band. 
To simply open the floodgates to unlicensed devices without resolution of the signifi- 
cant technical concerns described above would harm the public’s interest in inter- 
ference-free communications and the continued access to free, over-the-air television 
services. MSTV accordingly urges that any significant changes in use of the broad- 
cast spectrum be made only after the FCC and respected organizations like IEEE 
802.22 have designed and tested appropriate interference standards. 

The Appendix attachments, to this prepared statement, have been retained in Com- 
mittee files. 
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The Chairman. Thank you, Mr. Hubbard. Our next witness is 
Thomas Sugrue, who is President of Government Affairs of T-Mo- 
bile USA. Mr. Sugrue? 

STATEMENT OF THOMAS J. SUGRUE, VICE PRESIDENT, 
GOVERNMENT AFFAIRS, T-MOBILE USA, INC. 

Mr. Sugrue. Good morning again. First, I would like to extend 
my sympathy and condolences to Senator Inouye on the loss of his 
wife. Our thoughts and prayers are with him as well. I want to 
thank the Committee for the opportunity to appear here this morn- 
ing and talk about issues affecting spectrum and other things af- 
fecting the wireless industry, which are keen interests to T-Mobile. 

I want to focus my remarks just on two issues. First, it is essen- 
tial that more spectrum be introduced into the marketplace at the 
earliest possible date for existing and new providers that deploy 
advanced innovative wireless services that consumers demand. We 
respectfully request the Committee to do everything within its 
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power to ensure that the AWS auction stays on track for June 29 
of this year. 

Second, Congress’s policy of regulating wireless services with a 
light touch and at the Federal level has been a tremendous success. 
We ask the Committee as it discharges both its legislative and 
oversight responsibilities to build on this success and continue to 
emphasize that this is the right approach for the regulation of the 
wireless business. 

First, on the need for more spectrum, like Mr. Kneuer, I would 
like to congratulate the Chairman and this whole Committee for its 
leadership in the passage of the Commercial Spectrum Enhance- 
ment Act in December of 2004. This Act, by creating a trust fund 
for auction proceeds to pay for the relocation of government users 
in the AWS band, set the stage for an auction of AWS licenses this 
summer. And similarly, through this Committee’s leadership just 
recently. Congress set a deadline for the transition to digital tele- 
vision accelerating the auction of spectrum in the 700 MHz band 
for new broadband services. 

Mr. Chairman, I will say in my 25 years in this business, I don’t 
think I have ever seen two such major pieces of legislation passed 
in two consecutive sessions of Congress that will have such a pro- 
found impact on the wireless business. So, that is an extraordinary 
accomplishment and congratulations to all of you. 

Combined, these two actions will result in 150 MHz of new spec- 
trum being auctioned for advanced services. It will be put into use 
during the next 3 years. This spectrum is critically important for 
competition and innovation. Just for example, T-Mobile is the 
fourth largest nationwide wireless carrier, but as such we have less 
spectrum in most markets then most of our major competitors. In 
part, as the result of recent mergers and consolidations, the three 
largest carriers hold on average between 42 and almost 60 MHz of 
spectrum in the top 50 markets. T-Mobile holds on average about 
25 MHz in these areas. We need access to more spectrum soon, as 
do other mid-size and smaller carriers to roll out next generation 
services. For this reason it is critically important that the AWS 
auction proceed on time. 

We applaud Chairman Martin and the FCC for announcing an 
auction start date of June 2006. However, the Commission is also 
considering proposals to alter the auction structure, eliminate 
transparency and bidding, and amend the rules for participation by 
small business entities. We look to the Committee to encourage the 
FCC to resolve these issues without delay. We have views on each 
of these issues, but we think it is critically important, no matter 
how they come out, that they be resolved promptly so that the auc- 
tion can proceed on time. 

Second, in addition to ensuring the swift release of spectrum. 
Congress should continue to recognize that a light touch Federal 
regulatory model is best suited for the competitive wireless indus- 
try. In 1993, Congress had a unique vision to create a competitive 
and deregulatory environment for wireless communications. It pre- 
empted state regulation of rates and entry for wireless carriers, 
and it directed the FCC to exercise its authority only where clearly 
needed. Results have been dramatic in terms of growth and the 
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value this industry and these services are bringing to American 
consumers today. 

As Congress recognized wireless services are provided nationally 
without regard to state boundaries. Not withstanding this, some 
state commissions and legislatures are seeking to dictate what a 
wireless bill should look like, how to explain charges, and the pre- 
cise language carriers should use in marketing services. 

Divergent state requirements can overload the customer, in- 
crease costs of providing service, and in some cases, permit the 
state with the most burdensome regime to effectively set policy for 
the entire country. It also could prevent companies like T-Mobile 
from distinguishing themselves in the marketplace through its own 
high quality service and products. 

Now, I am not saying the wireless industry is perfect, far from 
it. I think it is true that all new industries experience some grow- 
ing pains, particularly one growing as fast as wireless. But I am 
saying it is a dynamic competitive industry and that there is no 
evidence of systemic market failure that would support extensive 
government intervention. 

So, for these reasons we encourage Congress as it considers re- 
form of the Communications Act and exercises oversight of the 
FCC to affirm that a Federal regulatory framework should apply 
to wireless services. 

Thank you again for inviting me here today. I will be happy to 
answer any questions. 

[The prepared statement of Mr. Sugrue follows:] 

Prepared Statement of Thomas J. Sugrue, Vice President, Government 
Affairs, T-Mobile USA, Inc. 

Good morning, Mr. Chairman, Co-Chairman Inouye, and Members of the Com- 
mittee. My name is Tom Sugrue and I am the Vice President of Government Affairs 
for T-Mobile USA, Inc. Thank you for the opportunity to appear before the Com- 
mittee to discuss spectrum and other wireless issues critical to T-Mobile and the 
wireless industry as a whole. T-Mobile is an independent national provider of wire- 
less voice, messaging and data services. In addition, T-Mobile operates the Nation’s 
largest commercial WiFi wireless broadband network with service in more than 
6,700 public locations across the country under the name T-Mobile HotSpot. 

While T-Mobile is the smallest of the four nationwide wireless carriers in the 
United States, its growth during the past several years has been remarkable. When 
I joined the company in 2003, it had just passed the 10-million subscriber mark. 
We now have more than 22 million subscribers, an increase of 120 percent in just 
three years. This makes T-Mobile the country’s fastest growing national carrier in 
terms of rate of growth. We believe this growth is attributable in large part to T- 
Mobile’s focus on excellent customer service and its efforts to improve coverage, in- 
cluding the addition of 3,500 new cell sites in 2005 alone. These pro-consumer meas- 
ures are paying off. For two years running, T-Mobile has finished first in overall 
customer satisfaction among all wireless carriers in the J.D. Power and Associates 
rankings. 

I would like to focus this morning on two main points. 

First, it is essential that more spectrum be introduced into the marketplace at the 
earliest possible date in order for existing and new providers to deploy the advanced 
and increasingly innovative wireless services that consumers demand. We respect- 
fully request that the Committee do everything within its power to ensure that the 
advanced wireless services (AWS) auction stays on track for June 29, 2006. 

Second, Congress’ policy of regulating wireless services with a light touch at the 
Federal level has been a tremendous success. The extraordinary growth and dyna- 
mism in wireless services in the last 10 years are due in no small part to decisions 
Congress made to a adopt a pro-competitive, deregulatory model for the industry. 
However, there have been recent attempts by state legislatures and regulatory com- 
missions to become entangled in the details of the customer-carrier relationship, in- 
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eluding specifying the size of fonts used on bills and advertisements, establishing 
the length and nature of contracts, and prohibiting a variety of charges. These types 
of regulations all limit customer choice, add to confusion — not clarity — and raise the 
cost of providing services, ultimately harming the consumers the states are trying 
to protect. 

More Spectrum Is Necessary 

I think I can speak on behalf of the entire wireless industry in sa 3 dng that we 
sincerely appreciate the Committee’s efforts to ensure that more spectrum is swiftly 
put into circulation. In particular, I want to applaud the Chairman, Senator Inouye 
and the Committee for taking the lead in successfully pushing for passage of the 
Commercial Spectrum Enhancement Act in December 2004. That Act established a 
trust fund to relocate government users in certain bands and has allowed the auc- 
tion for AWS licenses to take place this summer. Similarly, through this Commit- 
tee’s leadership. Congress just last month set a date certain for the transition to 
digital television broadcasting, thereby accelerating the auction of 700 MHz spec- 
trum for new broadband communications services. 

These two pieces of legislation will result in 150 megahertz of spectrum being auc- 
tioned and licensed for wireless broadband, and put into service during the next 
three years. These infusions of spectrum are especially important for the overall 
competitiveness of the industry. For example, as the fourth largest nationwide wire- 
less carrier in the United States, T-Mobile has significantly less spectrum in most 
markets than the three largest national carriers. Indeed, in part as a result of re- 
cent mergers and acquisitions, the three largest carriers hold an average of between 
42 and almost 60 megahertz in the top 50 markets, while T-Mobile holds only about 
25 megahertz on average in those areas. To continue to be an aggressive competitor, 
as well as to satisfy consumer demand for an increasing range of affordable, next 
generation wireless services, T-Mobile needs access to additional spectrum in the 
very near future. Many other mid-size and smaller carriers are in the same position. 

For this reason, it is essential that the AWS auction proceed on schedule. The li- 
censes on the auction block are the most desirable and readily usable frequencies 
that have been made available for wireless services in 10 years. They encompass 
90 megahertz of spectrum and provide a footprint across the entire country. The 
AWS auction is likely to be one of the most successful ever held, in terms of the 
number and variety of participants, as well as dollars generated for the public ben- 
efit. The substantial spectrum advantage enjoyed by the three largest wireless car- 
riers, and the increasing demand for mobile wireless offerings, underscore the need 
to put valuable AWS spectrum into the marketplace as soon as possible to promote 
continued competition and product choice for advanced services. 

The FCC has announced an auction start date of June 29, 2004. Chairman Martin 
and the other Commissioners have indicated their intent to keep this date, and we 
applaud them for that. At the same time, the Commission is considering proposals 
to alter the auction structure, eliminate transparency in bidding, and amend rules 
for participation by small business entities. We look to the Committee to support 
and to encourage the Commission to resolve these issues promptly so that they do 
not have the unfortunate consequence of delaying the June 29 start date. The FCC 
is working hard to keep the auction on track, but some pending proposals are con- 
troversial and we are concerned that they not be allowed to sidetrack the most im- 
portant auction fueling competition in more than a decade. 

Too many entrants depend on its successful outcome, including the Department 
of Defense and government agencies awaiting relocation, and companies like T-Mo- 
bile and the public safety community that are waiting to rollout new, third-genera- 
tion wireless services to benefit consumers and competition. 

In addition to ensuring the swift release of spectrum to market. Congress should 
continue to recognize the innovative and competitive services that the wireless in- 
dustry has been able to offer since 1993. Congress had a unique vision to create a 
deregulatory environment for wireless communications when it passed the Omnibus 
Budget Reconciliation Act of 1993. In doing so, it also created a vibrant and com- 
petitive communications marketplace that empowered customers, not the govern- 
ment, to pick “winners and losers.” Just look at the results. Since 1993, the number 
of wireless subscribers has shot up from 13 million subscribers to more than 200 
million today. The average minutes of use per subscriber has increased more than 
500 percent, while prices per minute have dropped more than 80 percent. Wireless 
customers sent 32.5 billion SMS messages in the first half of 2005. And every day, 
customers rely on their wireless devices to place 224,000 E-911 calls to police and 
emergency workers. More than 95 percent of Americans live in counties with a 
choice of at least three or more wireless carriers. All of this is a result of Congress’ 
vision in the 1993 Act. But now, certain legislative and regulatory actions threaten 
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to limit the innovation and growth that have become hallmarks of the wireless in- 
dustry. I would like to focus on one particular barrier — the increasing propensity of 
states to try to force wireless providers to modify their business procedures. 

State Regulation of Wireless Serviees Is Harmful to Consumers and 
Competition 

One of the primary means by which wireless providers compete to secure and re- 
tain subscribers is through the provision of excellent customer service. T-Mobile con- 
siders an informative pre-purchase experience, customer-friendly bills, and respon- 
sive customer service to be critical parts of its overall offerings and is proud to be 
a market leader in this regard. Another notable way in which T-Mobile has differen- 
tiated itself is by introducing the interactive “Personal Coverage Check” feature to 
our website, which enables customers to check the quality of network coverage 
where they live, work and travel before they purchase service. These branding ef- 
forts are the direct result of a competitive market that Congress encouraged by 
adopting a light-touch approach to the wireless industry. 

In light of Congress’ decision to rely on market-based competition whenever pos- 
sible to ensure the interests of wireless consumers are served, there is no justifica- 
tion for new, extensive regulatory intervention at this point in the industry’s devel- 
opment. While all industries encounter some growing pains — especially one that is 
growing as fast as wireless — we believe there is simply no evidence of any systemic 
wireless market failure. In this environment, new and intrusive regulation would 
inevitably create confusion in the marketplace, narrow competition among carriers, 
and drive up costs to consumers. The likely result would be less consumer satisfac- 
tion. 

This is particularly the case when micromanagement is occurring on a state-by- 
state level. As Congress recognized when it enacted Section 332 of the Communica- 
tions Act, wireless service is provided on a nationwide basis without regard to state 
boundaries. Notwithstanding the national nature of the wireless industry, some 
state commissions believe that they should each have the opportunity to dictate 
what a wireless bill should look like, how charges should be explained, and the pre- 
cise language carriers must use when marketing their services. While the states 
contend that this intrusive oversight is necessary to protect consumers, it is not 
clear how 10, 20, or 50 different rules on a contract’s font size or disclosure language 
could possibly benefit anyone. To the contrary, divergent state requirements will re- 
sult either in information overload to the consumer or permit the state with the 
most burdensome regime to effectively set policy for the entire country. It also would 
prevent companies like T-Mobile from distinguishing themselves in the marketplace 
through high-quality customer service and differentiated products. 

For these reasons, we believe state-by-state regulation of wireless is not in the 
public interest, regardless of whether such regulation is aimed at rates and entry 
or the other terms and conditions of wireless offerings. We encourage Congress as 
it considers reforms to the Communications Act and exercises its oversight authority 
over the FCC to affirm that, in light of the highly competitive and nationwide na- 
ture of the wireless industry, a Federal regulatory framework should apply to wire- 
less services. 

Conclusion 

For the reasons stated above, T-Mobile respectfully urges the Committee and Con- 
gress to ensure that the FCC hold to its June 29, 2006, auction date so that valu- 
able spectrum reaches the marketplace for the continued deplo 3 mient of advanced 
wireless services. In addition, in order to ensure that the wireless industry con- 
tinues to be a competitive success story, we urge Congress to confirm that wireless 
carriers are to be regulated with a light touch and solely at the national level. 

Thank you again for inviting me here today. I am happy to answer any questions. 

The Chairman. Thank you very much. Our next witness is Jean- 
nine Kenney, Senior Policy Analyst for the Consumers Union. Ms. 
Kenney? 

STATEMENT OF JEANNINE KENNEY, SENIOR POLICY 
ANALYST, CONSUMERS UNION; ON BEHALF OF THE 
CONSUMERS UNION, CONSUMER FEDERATION OF AMERICA, 
AND FREE PRESS 

Ms. Kenney. Thank you, Mr. Chairman. The number of issues 
you have before you today is really daunting. I want to touch on 
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just a few of them, and we have addressed a number of them more 
extensively in our written statement. 

Like Mr. Sugrue, we are very concerned about the concentration 
of spectrum, particularly among the dominant players. We hear a 
lot, and you hear a lot, about the competition in the wireless and 
cellular phone market and why we don’t need regulation of that 
market. The number of competitors, however, belies the spectrum 
concentration issues, and it fails to tell the story of the battle for 
the bundle, that the dominant cellular providers are also the domi- 
nant wireline providers competing for the high value customer. We 
have significant concerns that the low value consumer, the low 
margin consumer, who needs a single service and can only afford 
that service, will be left behind. The recent announcement by 
AT&T certainly exacerbates these concerns. So spectrum reform in 
this environment becomes extremely important. 

Having agreed with Mr. Sugrue, let me disagree with him about 
his concerns about over-regulation of the cellular market. We get 
tons of concerns — I hear a lot of concerns by consumers about their 
carriers. FCC gets tens of thousands and the states get hundreds 
of thousands of complaints. Cellular carriers rank below cable and 
HMOs in terms of consumer satisfaction. There has been wide- 
spread abuse in line items in cellular bills and certainly abuse on 
early termination fees, which are numerous. We would urge you to 
reject efforts to preempt the states in this area and allow the states 
to protect consumers in the way they have for years. Having raised 
some concerns about preemption, we don’t necessarily think pre- 
emption is always inappropriate. To that end, we do support Sen- 
ator Boxer and Senator Specter’s bill on Wireless 411 Privacy. Be- 
cause we have concerns about pre-emption, for the same reason we 
are not able, at this point, to support the Phone Records Privacy 
Bill the Committee will consider later this week, but do look for- 
ward to working with you on that. 

In addition to our concerns about concentration in the wireless 
market, we are very concerned about concentration in the 
broadband market. You’ve heard a lot about that in your hearings 
this year. We have been looking for a wireless broadband compet- 
itor to compete with the dominant cable and DSL providers, and 
we haven’t found one yet. That is why spectrum reform is so crit- 
ical and I think the most important thing this Committee can do 
to enhance competition in broadband and bring it to those commu- 
nities that don’t have access to it. To that end, we strongly support 
the “white spaces” legislation, introduced by you, Mr. Chairman, 
and by Senator Allen. We think that legislation will open up sig- 
nificant space for low-cost affordable broadband to consumers who 
don’t have access to it, create new opportunities for entrepreneurs 
to enter the marketplace and increase our broadband competitive- 
ness in the world, where we have badly fallen behind. We would 
urge that, in tandem with the legislation on the “white spaces,” the 
Committee move Senator McCain and Lautenberg’s legislation on 
community broadband. Wireless technologies provide many new 
low cost opportunities for communities to serve their residents. We 
are very concerned that attempts to pre-empt localities from offer- 
ing community wireless services will impede the promise of the 
“white space” legislation. 
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Finally, in terms of spectrum reform generally, obviously making 
available the reclaimed spectrum after the digital transition cre- 
ates a lot of new opportunities for consumers. We really look to the 
option of spectrum in the 700 band as an opportunity to increase 
wireless broadband competition by bringing in a new third compet- 
itor to the dominant wireline providers. However, we think Con- 
gress will need to act to make sure that happens. We would be very 
concerned if spectrum went to the dominant wireline providers, 
Cingular and Verizon, and would like to see them precluded from 
bidding on the auctions. We want to see that new market entrants 
and smaller players have opportunities to bid for that spectrum as 
well. Some reform to the designated entities program is necessary 
to ensure that the large, regioned wireless carriers can’t partner 
with the small companies who are eligible for those bidding credits. 
That will help ensure that we have some new players in the mar- 
ketplace. 

Finally, we are concerned about the size of the spectrum blocks 
auctioned. We support Senator Snowe’s le^slation to ensure that 
smaller blocks are made available for bidding, so that rural areas 
are not left behind in wireless service and broadband service. 

Thank you very much. It has been a pleasure to be here. I look 
forward to your questions. 

[The prepared statement of Ms. Kenney follows:] 

Prepared Statement of Jeannine Kenney, Senior Policy Analyst, Consumers 

Union; on behalf of the Consumers Union, Consumer Federation of 

America, and Free Press 

Summary 

Consumers Union, ^ Consumer Federation of America, ^ and Free Press ^ appre- 
ciate the opportunity to testify on wireless communications issues and spectrum re- 
form. In light of the recently announced acquisition of BellSouth hy AT&T, critical 
questions of market competition and consumer protection are more important than 
ever. 

If the merger is approved, AT&T will have sole control over Cingular Wireless, 
the largest cellular carrier in the Nation that leads all others not just in market 
dominance, hut also in customer dissatisfaction and complaints. AT&T will become 
far and away the largest provider of phone service and DSL, dominating the market 
for bundled services in local, long distance and wireless services within its 22-state 
market stretching coast to coast. As the new company rolls out its multi-channel 
video service, its market power will dwarf even the largest cable companies. An in- 
tegrated voice, video, broadband and wireless provider with such sweeping market 
control will have little incentive to discipline prices or tolerate competition. And 
competitors unable to offer the full bundle of services within AT&T’s region will 
have even less incentive and ability to compete for the lower-volume, lower margin 
customers unable or unwilling to buy the bundle. 


1 Consumers Union is a nonprofit membership organization chartered in 1936 under the laws 
of the State of New York to provide consumers with information, education and counsel about 
goods, services, health and personal finance, and to initiate and cooperate with individual and 
group efforts to maintain and enhance the quality of life for consumers. Consumers Union’s in- 
come is solely derived from the sale of Consumer Reports, its other publications and from non- 
commercial contributions, grants and fees. In addition to reports on Consumers Union’s own 
product testing. Consumer Reports with more than 5 million paid circulation, regularly, carries 
articles on health, product safety, marketplace economics and legislative, judicial and regulatory 
actions which affect consumer welfare. Consumers Union’s publications carry no advertising and 
receive no commercial support. 

2 The Consumer Federation of America is the Nation’s largest consumer advocacy group, com- 
posed of over 280 state and local affiliates representing consumer, senior, citizen, low-income, 
labor, farm, public power an cooperative organizations, with more than 50 million individual 
members. 

3 Free Press is a national nonpartisan organization with over 200,000 members working to in- 
crease informed public participation in crucial media policy debates. 
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The centrality of Cingular to this merger demands full Congressional scrutiny of 
increasing signs that wireless consolidation is solidifying regional dominance, and 
leading toward, at best, a duopoly that will undermine robust competition and in- 
flate prices, leaving low and moderate income consumers and underserved commu- 
nities facing enormous barriers to participation in our digital economy. As con- 
centration in wireless phone service has increased, competition in broadband is, and 
will remain, moribund without Congressional action. Last year’s announcement that 
the newly merged Sprint/Nextel will partner with large cable providers have de- 
flated hopes that the company would emerge as a broadband competitor to DSL and 
cable modem. And with the Federal Communications Commission’s decision to allow 
cable and telephone companies to exclude broadband competitors from their wires, 
most consumers are left with, at best, just those two broadband providers. As a re- 
sult, wireless broadband provided by new market players unaffiliated with domi- 
nant phone and cable companies now offers the only meaningful hope for competi- 
tion in the broadband marketplace. 

In this environment, spectrum policy becomes increasingly important in ensuring 
that new competitors to dominant broadband and wireless phone providers emerge 
and that broadband becomes available to those who don’t have access to it or can’t 
afford it. Advances in technology provide the Committee with new opportunities to 
make currently unused spectrum within the broadcast band newly available to wire- 
less broadband competitors for unlicensed use. 

In virtually every market in the Nation, between 20 percent and 80 percent of 
allocated television channels are unlicensed and unused. They are ripe for transition 
to broadband technologies and will be essential in expanding the availability and 
affordability of broadband. Today, the inadequate volume and quality of existing un- 
licensed spectrum is a significant barrier to expansion of wireless broadband serv- 
ices. With more and better quality unlicensed spectrum, new opportunities emerge 
for vigorous competition in wireless broadband; for communities to offer affordable 
broadband service where it has never before been available; and to spur the emer- 
gence of wireless broadband as a true competitor to dominant wireline broadband 
providers. But to ensure that unlicensed spectrum will maximize broadband access 
for underserved rural and urban consumers. Congress must clarify and protect the 
rights of localities to offer broadband service. 

Additionally, the reclamation and auction of spectrum in the 700MHz band pro- 
vides Congress with a new opportunity to enhance competition in wireless phone 
and broadband. How and to whom spectrum in that band is auctioned will deter- 
mine whether new competition in broadband and wireless phone service emerges or 
whether the market position of already dominant wireless providers is solidified. To 
ensure that wireless broadband emerges as a competitor to cable modem and DSL, 
it will be critical that at least some spectrum licenses go to providers unaffiliated 
with wireline broadband providers, preferably new market entrants and smaller 
market players. 

Finally, as concentration in wireless has increased and consumer complaints have 
grown, the wireless industry has attempted to erode states’ authority to protect con- 
sumers from carriers’ deceptive and misleading billing practices; unreasonable, un- 
fair, and anticompetitive contract terms; and inadequate privacy safeguards for cus- 
tomer calling records. States have been the first line of defense for telecommuni- 
cations consumers, particularly in complaint-ridden cellular services. They’ve identi- 
fied and taken action against carrier practices that harm wireless consumers. The 
Federal Communications Commission is ill-positioned to resolve the hundreds of 
thousands of telecommunications complaints that states receive each year. Congress 
must either enact strong, enforceable Federal consumer protection and privacy laws 
or protect the ability of the states to safeguard consumers. 

As the Committee considers the wireless and spectrum policy issues before it, we 
offer the following recommendations: 

• Provide careful oversight of the proposed AT&T acquisition of BellSouth, par- 
ticularly with respect to competition in wireless phone service, and urge the De- 
partment of Justice and Federal Communications Commission to reject the 
merger unless wireless assets are divested to ensure head-to-head competition 
between Cingular Wireless and the wireline company. Urge DOJ and FCC to 
impose permanent network neutrality conditions to prevent AT&T from dis- 
criminating against users and competitors on Internet services. 

• Require that, at a minimum, a portion of the spectrum within the 700 MHz 
band is reserved for new market entrants and designated entities, and that 
dominant market players Cingular and Verizon are precluded from bidding on 
licenses in markets where they own significant amounts of spectrum. 
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• Report and seek final enactment of legislation comparable to S. 2332, the Amer- 
ican Broadband for Communities Act sponsored by Senator Stevens, and S. 
2327, the Wireless Innovation Act, sponsored by Senator Allen and cosponsored 
by other Committee Members. We strongly support both bills. Each would make 
new unlicensed spectrum available in the unoccupied channels of the broadcast 
band while protecting existing broadcasters operating within that band from in- 
terference. Action in this area is among the most meaningful the Congress may 
take to foster development of, competition in, and affordable access to wireless 
broadband services. 

• Report and seek final enactment of S. 1294, the Community Broadband Act in- 
troduced by Senators McCain and Lautenberg, to ensure that communities and 
the entrepreneurs with whom they partner can take advantage of low-cost, af- 
fordable technologies to offer new, innovative and affordable wireless broadband 
services to local residents. 

• Report and seek final enactment of S. 1350, the Wireless 411 Privacy Act, which 
we strongly support, to ensure that any wireless phone directory that may be 
created does not trench upon consumers’ right to keep their cell phone numbers 
private or result in higher costs to consumers from unwanted incoming calls. 

• Report and seek final enactment of legislation prohibiting fraudulent practices 
used to obtain consumers’ detailed and private cell, landline or VoIP phone 
records; imposing tough penalties on those who engage in fraudulent practices; 
requiring tough new Federal standards for telephone companies’ internal safe- 
guards for consumer phone records; and requiring such providers to seek affirm- 
ative consent before private calling records are shared. Regretfully, Consumers 
Union cannot support the Protecting Consumer Phone Records Act because it 
preempts the states’ ability to require compliance with tough consumer phone 
records privacy requirements, while providing no guarantee that Federal phone 
record privacy protections will be stren^hened. We look forward to working 
with the Committee to strengthen the legislation. 

• Clarify and confirm the role of the states in regulating terms and conditions for 
wireless phone services as provided under Section 332 of the Communications 
Act of 1934, and reject wireless carriers’ attempts to undermine the strong con- 
sumer protections against anticompetitive, predatory and unfair practices by 
wireless carriers. 

• Urge FCC to reject the pending wireless industry petition to preempt state reg- 
ulation of early termination fees and to reconsider its 2006 Order preempting 
states from regulating line-item billing abuses. 

Declining Competition in Wireless Services 

Declining Competition in Wireless Telephone Services 

If AT&T’s acquisition of BellSouth is approved, and we urge that it not be, AT&T 
will be the dominant provider of both wireless and wireline services in its enlarged 
22 state region with complete control over Cingular, giving it unprecedented ability 
to foreclose competition not just in bundled services, but also in single components 
of that bundle. 

Today, competition in telecommunications markets is focused largely on selling 
bundles of video, voice (wireline and wireless) and Internet services to the high-end, 
high margin customer who can afford it. Sprint/Nextel’s announcement last year 
that it will enter into a joint venture with several cable operators underscores this 
point. To compete with Cingular and Verizon Wireless in the AT&T and Verizon ter- 
ritories, Sprint/Nextel needs the additional service components of cable — video and 
cable modem. And cable needs a wireless service. The joint venture reflects market 
realities that wireless competitors lacking other bundle components faced significant 
market disadvantages even before the announced AT&T/BellSouth merger. 

In the face of AT&T’s bundled offerings and enhanced market power, it will be 
increasingly difficult for single or dual service telecommunications providers to com- 
pete on smaller bundles or individual products, including wireless, giving AT&T the 
power to undermine single-service competitors or relegate them to niche markets. 
Moreover, the few companies offering bundled services within their own territories 
will have little incentive to invest in and aggressively market cellular and long dis- 
tance to low-volume, low-margin customers within AT&T’s market. As a result, over 
time, it is realistic to expect inflated prices for low-volume, single-service cellular 
plans. 

In fact, since the most recent wave of wireless mergers, the dominant carriers 
have substantially increased the baseline price for low-volume cell-phone usage 
plans, forcing consumers to pay substantially more before they could receive many 



58 


of the new features the companies are offering. For example, Cingular’s entry-level 
plan has shot up from about $30 to almost $40 per month in the last two years. 
Verizon is also charging about $40 a month for a similar entry-level plan — up about 
16 percent over the last two years. Clearly, as these carriers become more dominant 
in their wireline core territories, they’ve been able to raise prices for low-volume cell 
phone users, reversing the trend of cellular service becoming more competitive with 
unlimited-usage, basic local telephone service, which usually costs about $20 per 
month. 

As cable enters the voice market with Internet telephony, at best two competitors 
emerge: the dominant cable provider and the dominant Bell. While the consolidation 
of AT&T with BellSouth strengthens AT&T’s ability to compete with cable, con- 
sumers well know that competition between two competitors is not enough. More- 
over, any aggressive competition that emerges among the two providers will likely 
be confined to the bundle, leaving the lower income consumer paying inflated prices 
providers charge for unbundled service components. 

The end result is likely to be that the consumer at the bottom end of the market 
will be faced with few choices and the prospect of inflated rates. Wireless is not yet 
a true substitute for wireline phone service, leaving predictions that consumers un- 
happy with their wireline carrier can simply dump their landline in favor of wire- 
less. Even the lowest cost cellular services exceed prices for local wireline service, 
with the exception of still-niche prepaid wireless plans that account for only a frac- 
tion of the market. Therefore, for wireless to function as a competitor to wireline, 
rates for the lowest cost, unbundled wireless plans must fall much more. With the 
merger consolidating AT&T’s position and the best case scenario of duopoly competi- 
tion, that becomes far less likely to occur. 

Whether VoIP can become a meaningful competitor in local service and have some 
price policing effect on wireless depends entirely on whether Congress adopts mean- 
ingful and enforceable network neutrality legislation. BellSouth, AT&T, and Verizon 
have unblushingly stated their intention to impose access fees on VoIP providers 
and other content and service providers. In addition to their unfettered ability to 
block or impede data transmission for VoIP calls, their control over broadband net- 
works and ability to charge access fees gives network owners like AT&T the ability 
to impose costs on VoIP that ensure it cannot compete with local or long distance. 

At best, consumers within AT&T’s territory will have two choices for bundled 
packages of services: AT&T and the dominant cable monopoly. A choice between two 
dominant providers intent in competing only on bundles rather than single service 
offerings is simply not enough to protect the so-called “low-value” consumer who 
needs or can afford just one or two services. And whether cable will even serve as 
an effective competitor in bundled services depends upon how aggressively it enters 
the telephone market, and upon the terms of its agreement with Sprint Nextel to 
offer wireless services in its package of offerings. 

Declining Competition in Broadband 

Today, the United States ranks 16th in the world for broadband penetration per 
capita. Even as other technology markets are exploding in growth and innovation, 
the cost and speed of broadband has remained relatively constant for years. While 
American consumers are asked to settle for the FCC’s broadband standard of 200 
kbps, companies in Japan, South Korea, and most of Western Europe are selling 
connections 100 times faster for similar prices. The digital divide in global 
broadband competitiveness is a slow-motion disaster for our long term economic 
prospects. 

This Nation’s shortcomings in broadband deployment is explained, in large part, 
by the lack of competition in the broadband market, the absence of a national 
broadband policy, and the disincentives for the duopoly of network giants to invest 
in higher capacity service. Cable and DSL providers control almost 98 percent of the 
residential and small-business broadband market. And about a quarter of the U.S. 
has access to either cable modem or DSL, but not both. Meanwhile, the FCC’s own 
data shows that satellite and wireless broadband continue to lose market share, 
demonstrating that intermodal competition is virtually nonexistent in broadband. 

Though the total number of connections has increased, the percentage of U.S. 
households with no access to broadband has remained constant at 19 percent. 
Broadband penetration rates in urban areas are substantially higher than for rural 
areas where some 30 percent of consumers have only one source of broadband: sat- 
ellite, which is slow and expensive. The urban/rural digital divide is not closing — 
it is widening. According to a recent Pew study, urban penetration rates are 39 per- 
cent compared to 24 percent for rural areas. In 2004, the gap was 29 percent to 16 
percent. In 2002, it was 18 percent to 6 percent. 
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Reports of a broadband price war are misguided. Analysis of “low-priced” intro- 
ductory offers by companies like SBC and Comcast, in an August 2005 joint report 
by Free Press, Consumers Union, and Consumer Federation of America, reveal that 
these are little more than gimmicks designed to capture market share. At the end 
of the introductory period, usually pursuant to a long-term contract, rates rise sig- 
nificantly. Moreover, the so-called “price war” boils down to offering half the speed 
at half the price from comparable offers two years ago. 

Consumers need, at a minimum, a third competitive option — wireless broadband 
that is less expensive and which doesn’t depend on DSL or cable modems. It offers 
the best and perhaps now the only way to close the digital divide and enhance com- 
petition, particularly in light of FCC’s decision to reclassify cable and DSL as infor- 
mation services, foreclosing competition from other providers through leased access. 
Further, we need to promote market conditions that enhance the development of 
WiMax and other new wireless technologies as low-cost infrastructure alternatives 
for last-mile service delivery. 21st Century broadband policy must anticipate a fu- 
ture when digital networks are hybrids of wireless and wireline facilities with ro- 
bust intermodal competition. 

To date, meaningful competition in broadband from wireless carriers has not 
emerged, and promises that mergers among wireless carriers might bring it have 
fallen flat. Among the benefits that FCC cited in its 2005 Order approving the 
Sprint Nextel merger was entry of another competitor to DSL and cable modem in 
the fixed broadband market. Yet just months after the merger was approved. Sprint 
Nextel announced a joint venture with four cable partners — Comcast, Cox Commu- 
nications, Time Warner Cable and Advance/Newhouse Communications — to offer a 
bundle of voice, video, high-speed data and wireless telephone services. Sprint 
Nextel’s Chief Operating Officer said the company would not compete directly 
against its cable company partners and hoped to further expand its partnership to 
other large cable operators Cablevision and Charter Communications. The venture 
merely solidifies the cable modem/DSL broadband duopoly. This development also 
demonstrates the difficulty of generating head-to-head competition in a marketplace 
where leading providers seek not to compete on individual services but instead on 
the bundle. It is wishful thinking to believe that a wireless carrier owned by a 
wireline company will offer consumer broadband service to compete with DSL and 
cable. Therefore consumers seeking affordable, unbundled broadband services must 
look to other means for affordable, ubiquitous broadband. 

The Competitive Potential of Wireless Broadband Using Unlicensed 
Spectrum 

Wireless broadband using unlicensed spectrum offers a new opportunity to pro- 
vide affordable broadband to rural and other underserved areas. But, equally impor- 
tant, wireless broadband can offer an affordable competitive alternative to areas 
that have access only to a single high-priced, monopoly provider. Wireless 
broadband providers currently operate in a vigorously competitive marketplace — un- 
like their wireline cousins. But wireless services currently rely on a limited band 
of unlicensed, or open-market, spectrum in the 2.4 and 5.0 GHz bands, long dubbed 
the “junk bands.” 

Broadband is offered today by thousands of Wireless Internet Service Providers 
(WISPs) using unlicensed spectrum. Wireless broadband is already an economic gen- 
erator for thousands of small and midsized businesses that provide “hot spots” in 
places where people gather, like coffee shops, conference centers and airports. But 
companies, communities and non-profits are also using wireless broadband to con- 
nect parks, neighborhoods, and even entire cities and towns. To date, over 300 com- 
munities ranging in size from tiny rural villages to major metropolitan areas have 
put wireless broadband to good use — offering affordable broadband to local house- 
holds, often for the first time. With off-the-shelf affordable technology, communities, 
working in partnership with entrepreneurs, are creating high-speed wireless net- 
works at a fraction of the cost of wired facilities. WiFi has been deployed in densely 
populated urban areas and sparsely populated rural areas. 

But the growth potential of this industry is limited because under current licens- 
ing schemes, unlicensed wireless broadband is limited to the high-frequency junk 
bands. This, though well-suited to carry a high volume of data, does not easily per- 
mit signals to penetrate through obstacles, such as trees or walls. Moreover, the 
bands are also extremely crowded; unlicensed wireless broadband transmitters 
share this spectrum with other consumer electronic devices. 

In order for wireless broadband to become an option for more Americans, pro- 
viders need access to unlicensed low-frequency spectrum below 1 GHz — less crowded 
spectrum with propagation characteristics that allow signals to travel though build- 
ings, trees and other obstacles. Lower frequency spectrum will allow wireless 
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broadband networks to reduce the number of transmitters necessary to cover a 
square mile. The cost savings will be passed on in the form of lower consumer 
prices. Not only will this open the market for new services and new entrants, it will 
open the public airwaves for further innovation. If the history of high-frequency 
WiFi is any indicator, the emergence of low-frequency wireless broadband will be- 
come an explosive economic engine. 

Unlicensed Spectrum in the TV White Spaces — The Means to Affordable 
Broadband & Renewed Competitive Opportunities 

Among the most important priorities for broadband policy is finding low-frequency 
spectrum to make available for unlicensed use. To enhance broadband access to 
those who lack it and increase broadband competition where it is currently limited, 
the Committee should approve legislation to open unoccupied broadcast channels — 
or white spaces — for unlicensed, non-interfering uses. Consumers Union therefore 
strongly endorses S. 2332, the American Broadband for Communities Act sponsored 
by Chairman Stevens, and S. 2327, the Wireless Innovation Act, sponsored by Sen- 
ator Allen and cosponsored by other Committee Members. Moving these bills for- 
ward is among the most meaningful action Congress could take to foster develop- 
ment of, competition in, and affordable access to wireless broadband services. 

Both bills make available unused broadcast spectrum below 698 MHz for use by 
unlicensed devices, and call on the FCC to complete a proceeding it began more 
than two years ago. FCC’s proceeding would establish technical and device rules to 
facilitate use of white spaces by unlicensed devices, while providing for strict protec- 
tions against interference with television signals. Despite a flood of support from in- 
dustry groups, engineers and the public interest community, this FCC proceeding 
has stalled. It is time for Congress to step in by enacting white spaces legislation. 

Vacant TV channels are perfectly suited for wireless broadband and other unli- 
censed wireless Internet services. Signals can travel far and pass through dense ob- 
jects and topographical barriers. And greater access to vacant TV channels would 
facilitate a market for low-cost, high capacity and mobile wireless broadband net- 
works. Using these white spaces, the wireless broadband industry could deliver 
Internet access to every American household at high speeds and low prices — for as 
little as $10 a month by some estimates. At a time when more than 60 percent of 
the country does not subscribe to broadband either because it is unavailable or 
unaffordable, this would represent an enormous social benefit and a catalyzing eco- 
nomic engine, particularly in rural areas. 

According to a November 2005 analysis by Free Press and the New America 
Foundation, “Measuring the TV ‘White Space’ Available for Unlicensed Wireless 
Broadband,” virtually every market in the country has unoccupied broadcast chan- 
nels allocated for television broadcasting but not actually in use. The study found 
that rural areas, which suffer most from lack of broadband access, have the greatest 
amount of available white space. Yet even in urban areas, substantial white spaces 
are also available. The following summarizes the percentage of the digital broadcast 
spectrum the study found would remain unused even after the digital transition, in 
select markets: 

Juneau area — 74 percent 
Honolulu area — 62 percent 
Phoenix area — 44 percent 
Charleston area — 72 percent 
Helena area — 62 percent 
Boston area — 38 percent 
Jackson area — 60 percent 
Fargo area — 82 percent 
The Dallas-Ft. Worth area — 40 percent 
San Francisco area — 37 percent 
Portland area — 66 percent 
Tallahassee area — 62 percent 
Portland area — 58 percent 
Seattle area — 52 percent 
Las Vegas — 52 percent 
Trenton area — 30 percent 
Richmond area — 64 percent 
Omaha area — 52 percent 
Manchester area — 46 percent 
Little Rock area — 60 percent 
Columbia area — 70 percent 
Baton Rouge area — 44 percent 
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We applaud Chairman Stevens and Senator Allen for their leadership in working 
to make more and better spectrum available for wireless broadband and other inno- 
vations yet to come. We look forward to working with Members of the Committee 
toward enactment of this important legislation. 

Protecting the Rights of Communities to Offer Wireless Broadband Systems 

State laws preventing or deterring communities from providing wireless and other 
broadband services is additional roadblock to broadband roll out — a deterrent that 
dominant carriers have sought to erect even as they deny service to many small 
towns, villages and rural areas. More than a dozen states have laws on the books 
that prohibit or restrict the ability of a local government to offer broadband to its 
citizens, either as a public provider or (as in the majority of cases) as a partner with 
a private sector provider. In the last 18 months, fourteen states have attempted to 
enact or expand such restrictive statutes. In states without such laws, community 
broadband has been a critical force in the telecommunications market, bringing 
service to rural and low-income consumers, attracting business, and narrowing the 
digital divide. 

Congress must ensure that communities cannot be preempted from launching 
their own community broadband networks. We therefore strongly endorse S. 1294, 
the Community Broadband Act, introduced by Senators McCain and Lautenberg, to 
ensure that communities and the entrepreneurs with whom they partner can take 
advantage of low-cost, affordable technologies to offer new, innovative and affordable 
wireless broadband services to local residents. 

Spectrum Auction Policy — Making Room for New Entrants and Smaller 
Players 

Congress also has the unique and important opportunity to ensure that reclaimed 
spectrum in the 700 MHz band will be used to facilitate robust competition in both 
the broadband and wireless telephone market. It should be no surprise that as wire- 
less phone carriers have merged, ownership of spectrum has been concentrated in 
the hands of a few dominant market players. Even after the Department of Justice 
required AT&T Wireless to divest some of its spectrum assets as a condition of its 
merger with Cingular, Cingular still retains ownership of up to 70 of 189 MHz 
available in some markets. In many others, it controls one-third of the available 
spectrum. 

Congress should put a stop to consolidation of spectrum ownership by ensuring 
that at least a portion of the reclaimed spectrum will be allocated for smaller exist- 
ing players and new market entrants who may offer new competitive opportunities 
across a range of wireless services. In addition, major players Cingular and Verizon, 
in which spectrum ownership is already highly concentrated, should be precluded 
from bidding on spectrum in key markets. If large, already dominant telecommuni- 
cations providers are the only entities that can successfully bid on spectrum licenses 
in the valuable 700 MHz band, the risk of foreclosing enhanced competition in both 
wireless phone and broadband service is great. Large market players already offer- 
ing wired broadband services are unlikely to use new spectrum to offer affordable 
wireless Internet services that compete with their wired offerings. They’re more 
likely to use new spectrum to expand existing wireless service offerings to high- 
value consumers rather than provide new, affordable services to average consumers. 
The battle for the bundle, and only the bundle, will continue. 

In addition. Consumers Union has recommended in recent comments to FCC, that 
small, minority and women-owned businesses have meaningful access to spectrum 
licenses during its upcoming 2006 wireless auctions. To do so, the Commission must 
enhance the effectiveness of its “designated entity” (DE) program by preventing 
“large, in-region wireless carriers,” from partnering with DEs in order to access ad- 
ditional spectrum. A designated entity is a small business that is eligible for an auc- 
tion bidding credit in order to allow it to compete in a spectrum auction. We also 
urged the Commission to conduct additional study regarding ways to further im- 
prove access to spectrum licenses for small businesses, particularly minority and 
women-owned businesses, in order to decrease barriers to market entry and pass 
along the benefits of competition and access to consumers. 

Consumer Protection in Wireless Services 

State Preemption: Unfair Contraet Terms & Deceptive Billing Practices 

In light of growing concentration in wireless telephone markets, we are increas- 
ingly concerned about efforts to preempt state regulatory authority over terms and 
conditions of cellular service. Under Section 332 of the Communications Act of 1934, 
states retain regulatory authority over cellular carriers, preempted only from regu- 
lating market entry and rates, with regulation of terms and conditions expressively 
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reserved for them. Under this authority, states have aggressively sought to regulate 
and take other action against deceptive, misleading and anti-consumer practices of 
the cellular industry. 

Through court challenges, petitions to the Federal Communications Commission 
and appeals to Congress, carriers have sought, in some cases, successfully, to erode 
this vital and distinct role for state regulation of wireless carriers. Last year, the 
FCC preempted state regulation of line-item bill abuses — a decision currently under 
appeal in the 11th Circuit. And a cellular industry petition pending at the FCC 
seeks preemption of state efforts, including generally applicable laws, to curb coer- 
cive, anti-competitive early termination fees. If successful, these preemption efforts 
will badly erode the consumer gains made by states regulating deceptive and mis- 
leading carrier tactics. 

Low consumer satisfaction with their carriers, growing numbers of consumer com- 
plaints about cellular bills and service, and the substantial, artificial barriers that 
prevent consumers from switching carriers, belie the cellular industry’s argument 
that competition in wireless renders regulation unnecessary. Last year, the Federal 
Communications Commission received more than 25,000 complaints about wireless 
service. While down slightly from 2004, the number remains disturbingly high. The 
complaints FCC receives are just a fraction of the hundreds of thousands handled 
by the states. And even those underreport consumer dissatisfaction. A 2003 study 
by AARP found that nearly half of all cell phone users (46 percent) reported not 
knowing whom to contact in case their cell phone provider could not resolve a billing 
or service problem to their satisfaction. Only four percent cited the Federal Commu- 
nication Commission (FCC) as a potential contact, and 18 percent said they would 
not contact anyone but their provider. 

Consumers Reports’ recent and largest-ever annual survey of 50,000 cell phone 
users across 18 major metropolitan markets found that consumers rank cell phone 
carriers below HMOs and digital cable service in terms of overall satisfaction. Only 
47 percent of our respondents said they were either completely or very satisfied with 
their service — a low showing for any service. And notably, consumers ranked the 
Nation’s largest carrier, Cingular, either lowest or second lowest among all carriers 
in every market surveyed. It received consistently low marks in handling customer 
questions and complaints. That finding tracks FCC’s own complaint data. In 2004, 
the complaint rate for AT&T & Cingular Wireless was nearly four times the rate 
for Verizon Wireless. Meanwhile, some smaller regional carriers Alltel and U.S. Cel- 
lular had some of the lowest complaint rates. 

Billing complaints, including questionable line items, top the types of complaints 
received by regulators. Consumers pay inflated prices when line-items not included 
in the advertised cost of the package are added to their bill. A 2004 NASUCA peti- 
tion asked FCC to prohibit the nearly ubiquitous carrier practice of including line- 
items purportedly to recover “regulatory” fees or charges where none have been au- 
thorized or imposed by government. In denying NASUCA’s petition last year, the 
Commission simultaneously classified regulation of line-items as rate regulation, 
fully preempting the states from protecting their consumers. 

Early termination fees (ETF) — penalties for switching carriers mid-contract — 
range from $150 to $240 per phone and are almost never pro-rated by the elapsed 
contract period. Contract terms often extend beyond the one or two years from the 
original agreement, because the contract len^h is usually extended when con- 
sumers upgrade their plan or buy a new phone. Early termination penalties erect 
enormous financial disincentives for consumers to switch carriers, even if they are 
unhappy with the current carrier’s service, quality or price or could get a better deal 
elsewhere. A 2005 survey by the U.S. Public Information Research Group found that 
36 percent of respondents said early termination fees had prevented them from 
switching carriers and that nearly half of all cell phone customers would switch if 
early termination fees were eliminated. Consumer Reports’ 2005 survey found com- 
parable results: half of consumers who wanted to switch said they wouldn’t because 
of their long-term contracts. Elimination of non-prorated early termination fees 
would promote greater competition, improve quality and enhance customer service. 

Federal preemption of state authority over cellular carriers would leave con- 
sumers without redress and protection. FCC is ill equipped to handle the thousands 
of consumer complaints it receives, let alone resolve them. Congress should urge the 
FCC to reconsider its 2005 decision preempting state authority over line-item billing 
abuses by cell phone providers and urge its rejection of the wireless industry peti- 
tion to prohibit state regulation of early termination fees. 

Protecting Private Calling Records 

In recent months, widespread media attention about the ease with which one’s 
private and detailed calling records may be obtained and how widely carriers may 
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share those records with other businesses has only intensified consumer demand for 
privacy protections. 

We applaud the leadership of Chairman Stevens, Co-Chair Inouye, Senator Allen 
and Members of this Committee who have worked to address consumer concerns 
about carrier breaches of private phone records. And while we respect the Commit- 
tee’s effort to craft a solution to the problem of phone records privacy breaches, we 
cannot support S. 2389, the Protecting Consumer Phone Records Act, as introduced, 
due to our strong concerns about its preemption provisions. While we support provi- 
sions prohibiting pretexting and authorizing new penalties against bad actors, the 
bill’s broad preemption provision clearly represents a step backward in consumer 
privacy protections. The bill fails to mandate new Federal regulations requiring car- 
riers to safeguard consumer proprietary network information or give consumers the 
right to opt-in before CPNI is shared, while simultaneously preempting states from 
taking either action. 

Many states already have enhanced privacy protections for consumer phone 
records. For example, California requires opt-in consent prior to sharing of CPNI. 
Arizona is about to implement new regulations, several years in the making, that 
will require carriers to confirm their subscribers’ intent to allow their CPNI to be 
shared with others. Other states are working to improve phone record privacy pro- 
tections. Illinois Governor Blagojevich recently announced his intention to propose 
legislation to require carriers to implement tougher privacy safeguards. S. 2389 
would preempt all of these efforts and others currently contemplated without put- 
ting in their place meaningful Federal privacy protections. 

We look forward to working with the Committee to strengthen the bill and sug- 
gest the following additional provisions: 

First, in addition to enhanced penalties and explicit prohibitions on pretexting. 
Congress should require that the Federal Communications Commission prescribe 
regulations requiring carriers and VoIP providers to maintain stringent internal 
technical, physical and administrative safeguards to help ensure that phone compa- 
nies diligently protect the security of their customers’ phone records. Consumers 
have entrusted their most private calling information to their carriers who have a 
duty to closely guard them. That the safeguards phone companies currently have 
in place are inadequate to protect consumers’ privacy is demonstrated by the explo- 
sion in the unscrupulous businesses that offer to sell phone records. 

Second, Congress should require that all carriers receive affirmative consent prior 
to sharing their customers’ proprietary network information (CPNI) with joint ven- 
ture partners, contractors or others. Carriers have a first obligation to their cus- 
tomers, not their business partners. CPNI includes, among other things, customers’ 
most private calling activities including who they called, when they called them and 
how long they talked. Prior to a decision by the United States Court of Appeals for 
the Tenth Circuit, the Federal Communications Commission required that con- 
sumers provide affirmative “opt-in” consent before their CPNI could be shared. FCC 
Chairman Kevin Martin noted in his testimony to the House Energy and Commerce 
Committee earlier this year that the shift from opt-in to opt-out consent has re- 
sulted in much broader dissemination of consumer phone records and may have con- 
tributed to the proliferation of online businesses offering to sell consumer phone 
records. 

We look forward to working with the Committee to strengthen the privacy protec- 
tions in S. 2389 by including these key provisions or eliminating the Federal pre- 
emption of state phone records privacy laws. 

Wireless 411 — Protecting the Privaey of Cell Phone Numbers 

The privacy of consumer’s cell phone numbers and calling records has rightfully 
gained significant attention in recent years. The cellular industry’s interest in cre- 
ating a wireless phone directory provoked widespread consumer concern when it 
was first contemplated several years ago. And although plans for such a directory 
may have temporarily stalled, consumer concern about the privacy of phone num- 
bers has not. 

We therefore support S. 1350, The Wireless 411 Privacy Act, introduced by Sen- 
ators Specter and Boxer. The legislation would give consumers greater control over 
whether and with whom their cell phone number is shared. That approach stands 
in stark contrast to the near absence of control consumers have over the sharing 
of far more detailed CPNI. 

Consumers view cell phones as more private than landline phones. When their 
cell phone rings, they expect that the person on the other end to be someone to 
whom they personally gave their phone number. Because most cell phone customers 
pay for their incoming calls, consumer control over their number should be viewed 
through the lens of both privacy and out-of-pocket costs. 
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The legislation will help ensure that the more than 180 million cell phone cus- 
tomers in the U.S. have control over how and when — or even if — their cell phone 
numbers are included in any directory of cell phone numbers. It is imperative that 
Congress codify privacy protections for cell phone consumers so that all consumers, 
in particular those who wish to remain unlisted, will be protected. It is not adequate 
to merely rely on industry promises to protect privacy, since such voluntary protec- 
tions could easily disappear in the future. Moreover, carriers have a strong financial 
incentive to ensure that as many subscribers as possible are listed in the directory; 
it has been estimated that a directory would cost as much as $2 billion per year 
through directory assistance charges and additional usage minutes by 2008. 

Importantly, the bill ensures that carriers receive affirmative opt-in consent be- 
fore any subscriber is listed in a wireless 411 directory. Experience tells us that opt- 
out consent is entirely inadequate in protecting consumers. When the wireless direc- 
tory was contemplated, several carriers began securing opt-out “permission” by in- 
serting language in wireless phone contracts allowing the carrier to include the cell 
phone number in a directory and, in some cases, charge fees to consumers if they 
choose to have their name removed. 

The “Wireless 411 Privacy Act” is a common-sense solution that allows the wire- 
less industry to develop a new business while still respecting the privacy wireless 
consumers have expected for more than 20 years. It provides consumers a means 
to control their cell phone bills by remaining unlisted, thereby limiting exposure to 
uninvited calls. 

Conclusion 

We appreciate the opportunity to present our views on the many critical questions 
of wireless market competition and consumer protection and look forward to work- 
ing with Congress to ensure that all consumers have access to the benefits of the 
digital age. 

The Chairman. Thank you very much. Our last witness is Law- 
rence White, Co-Chair of the Spectrum Policy Working Group. This 
was the Digital Age Communications Act Project. We thank you for 
the booklet you have given us. We are pleased to have your com- 
ments. 

STATEMENT OF LAWRENCE J. WHITE, CO-CHAIR, SPECTRUM 

POLICY WORKING GROUP, THE DIGITAL AGE 

COMMUNICATIONS ACT (DACA) PROJECT, PROGRESS & 

FREEDOM FOUNDATION (PFF); PROFESSOR OF ECONOMICS, 

STERN SCHOOL OF BUSINESS, NEW YORK UNIVERSITY 

Mr. White. Thank you, Mr. Chairman. My name is Lawrence J. 
White. I am a Professor of Economics at the NYU Stern School of 
Business. As you just indicated, I am Co-Chair, along with Dr. 
Thomas M. Leonard, of a Working Group that has been convened 
by the Progress & Freedom Foundation to propose a new spectrum 
policy for the United States. This Working Group is part of the 
PFF’s multi-faceted effort to provide a “Digital Age Communica- 
tions Act,” which has now come to be called DACA, that would 
guide the reform of U.S. telecommunications policy. Our Working 
Group, just last week, unveiled its “Release 1.0” of its New Spec- 
trum Policy Report, which I would like to submit for the record of 
this hearing. I request that the “Release 1.0” be entered in the 
record. * 

In my written testimony, I try to summarize the basic thrust of 
that report. In my oral comments, I will have to summarize my 
summary. Basically, the report urges policymakers to fundamen- 
tally rethink spectrum management policy. As I indicated on the 
first page of my written testimony, the current system of command- 


*The information referred to has been retained in Committee files. 
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and-control regulation and licensing of the electromagnetic spec- 
trum has yielded and will continue to yield large and growing inef- 
ficiencies in spectrum use. A propertization of the spectrum, a sys- 
tem that would rely primarily on a framework of fully developed 
property rights and markets in spectrum, would yield great bene- 
fits for the U.S. economy. 

Now, as you have heard from a number of speakers, the basic 
problem in spectrum is interference: one party’s transmissions 
interfering with another. There are three basic ways of dealing 
with interference: First is the traditional FCC, command-and-con- 
trol and licensing approach, with very detailed specification of geo- 
graphic areas, frequency bands, service parameters, and specific 
uses and then the selection of specific parties through what used 
to be called “beauty contests” to serve those geographic areas in 
those frequency bands with those service parameters and those 
particular uses. This approach is now widely recognized as ineffi- 
cient and discouraging innovation and discouraging competition. 
Indeed, you heard a little bit from JayEtta Hecker earlier today 
about those problems. 

A second approach, which also has been discussed today, is the 
“Commons or Unlicensed” approach, and it has had some successes. 
When you look closely at it, it really comes down to another version 
of command-and-control regulation, where some entity has to be 
specifying power limits and has to be specifying protocols, so as to 
deal with interference. 

There is a third approach, however, and that is one of 
propertization — of the creation of explicit property rights in spec- 
trum and the reliance on markets to allocate spectrum to its most 
efficient uses. This idea was first proposed by Nobel Prize winner 
Ronald Coase in 1959. This is the approach that the report en- 
dorses. 

In essence, the propertization system would create a system of 
property rights. Think in terms of a geographic area with bound- 
aries and a spectrum frequency band with boundaries, and the 
owner of this spectrum “plot” would have the ability to transmit 
within that geographic area, within that frequency band, so long as 
that party did not exceed power limits at the geographic border and 
at the frequency band border. Also, because of the special physics 
of the spectrum there would need to be inband limits. Within those 
parameters, the party could do anything that he or she wanted 
with the spectrum, so long as he or she did not in essence trespass 
on his or her neighbors and so long as the antitrust laws are also 
observed in terms of agglomerations of spectrum. In essence, think 
real estate. This is the way spectrum plots could develop. 

The real issue is how do we get from here to there: from the cur- 
rent command-and-control system to a propertized and market sys- 
tem. The report lays out five options for getting from here to there. 
We endorse three of those options. We also have some strong sug- 
gestions as to how to encourage greater efficiency in governmental 
holdings of spectrum, along the lines of some that were suggested 
by Mr. Kneuer earlier today. 

In summary, the report urges policymakers to think creatively 
and in essence to think in terms of propertization and markets as 
the direction for spectrum policy reform. 
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I would be very happy to answer questions. Thank you very 
much, Mr. Chairman. 

[The prepared statement of Mr. White follows:] 

Prepared Statement of Lawrence J. White, Co-Chair, Spectrum Policy 

Working Group, The Digital Age Communications Act (DACA) Project, 

Progress & Freedom Foundation (PFF); Professor of Economics, Stern 

School of Business, New York University 

I am pleased and honored to have this opportunity to appear before this Com- 
mittee on the important topic of today’s hearing: “Spectrum Management Reform”. 
Spectrum management reform is an area that, if policy moves in a sensible direc- 
tion, could yield great benefits for the U.S. economy. 

I am currently the co-chair (along with Dr. Thomas M. Lenard) of a Working 
Group convened by the Progress & Freedom Foundation (PFF) to propose a “New 
Spectrum Policy” for the U.S., as part of PFF’s multi-faceted effort to provide a “Dig- 
ital Age Communications Act” (DACA) that would guide the reform of U.S. tele- 
communications policy. Our Working Group recently unveiled “Release 1.0” of its 
Report, which I would like to submit for the record of this hearing. 

As the “Release 1.0” characterization indicates, the New Spectrum Policy Report 
is still a work in progress and will likely go through some refinements in the coming 
months, as well as being accompanied by specific legislative language. Though no 
member of our Group — composed of one or more economists, lawyers, and electrical 
engineers — may agree with every single word in the current Release, we all agree 
on the major thrust of the Report: that the current system of “command-and-control” 
regulation of the electromagnetic spectrum has yielded and will continue to yield 
large and growing inefficiencies in spectrum use, and that a “propertization” of the 
spectrum — a system that would rely primarily on a framework of fully developed 
property rights and markets in spectrum — would yield great benefits for the U.S. 
economy. 

In the rest of this written testimony I will summarize the “Release 1.0” of our 
Report. (Since “Release 1.0” is being submitted for the record together with this 
written testimony, the interested reader of this testimony who wants more detail, 
support, and citations can find them in that Report.) 

I. The Problem 

The widely recognized problem with uninhibited radio transmissions is “inter- 
ference”: one party’s transmissions interfering with those of another party in the 
same (or a neighboring) geographic area and/or spectrum band. Another way of de- 
scribing this problem is that it is one of negative externalities or spillover effects. 

II. Potential Ways of Managing the Problem 

There are three potential ways of managing the use of the spectrum, so as to deal 
with interference: (a) the traditional command-and-control regulation and licensing 
approach; (b) a commons/unlicensed approach; and (c) a propertization and markets 
approach. The first is the approach that has been prevalent in the U.S. since 1927 — 
first under the auspices of the Federal Radio Commission and then, from 1934 on- 
ward, under the auspices of Federal Communications Commission (FCC). The sec- 
ond has recently been advocated by a group of technologists and legal scholars. The 
third is the approach favored by the Report, taking as its origin a seminal 1959 arti- 
cle by Nobel Prize winner Ronald Coase. 

III. Traditional Command-and-Control Regulation and Licensing 

Since 1927, Federal law has declared the spectrum to be a national resource, to 
be managed by the Federal Government for the benefit of the American people. In 
practice, this has meant a regime of detailed command-and-control regulation and 
licensing by (since 1934) the FCC: The FCC has traditionally allocated specific spec- 
trum bands and geographic areas to specific uses, mandated specific service param- 
eters, and selected specific users (through “beauty contests”) to hold the licenses for 
these bands, geographic areas, uses, and service parameters. 

This approach broke down in the 1980s, when the FCC was swamped by appli- 
cants for the licenses for the newly opening (and clearly seen to be highly profitable) 
cellular services. The Congress came to the FCC’s rescue by authorizing lotteries 
among the large numbers of otherwise qualified applicants. After the lotteries were 
revealed to yield rapid “flips” and large windfall gains, the Congress authorized auc- 
tions in 1993, whicb have been held for cellular and similar services since 1995. 

Despite the widely acknowledged success of these spectrum auctions, and the 
FCC’s recent efforts to grant greater flexibility to auctioned spectrum and to encour- 
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age a secondary market in spectrum, the overwhelming bulk of spectrum in the U.S. 
remains subject to the FCC’s command-and-control regulation and licensing. 

The costs to the U.S. economy of this rigid management approach have been docu- 
mented and are now widely appreciated. Spectrum is utilized inefficiently. New 
products come to market later and at higher costs. Competition and innovation is 
impeded. For example, the rollout of cellular service in the U.S. was delayed for over 
a decade, while the FCC tried to figure out how to integrate this new service into 
its existing allocation scheme. Even today, after over a decade of auctions that have 
authorized larger swaths of spectrum for cellular service, it’s clear that even greater 
allocations would be worthwhile and could lead to lower prices and improved serv- 
ices. 

TV. The CommonsAJnlicensed Approach 

The success of the FCC’s experiments in allocating some spectrum bands to “unli- 
censed” low-power uses — e.g., garage-door openers, WiFi, and Bluetooth — and the 
advent of newer technologies, such as cognitive radio and mesh networks, has led 
some technologists and legal scholars to advocate the expansion of such unlicensed 
bands. At the limit, with sufficiently good technologies, limits on power emissions 
of transmission devices, and adherence to courtesy protocols (the advocates argue), 
the spectrum could become a vast “commons,” where formal management of the 
spectrum — either in the FCC tradition or using the property rights approach dis- 
cussed below — would not be needed (and indeed, would introduce transactions costs 
and would impede full development of the spectrum). In essence, there would be an 
abundance of usable spectrum, so formal allocations would not be necessary. 

The Report is highly skeptical of such claims. The demand for spectrum use is 
likely to be so price elastic that effective boundless abundance (i.e., effective supply 
would exceed demand, even at a zero price) is unlikely to appear. Further, the 
power limits and courtesy protocols necessary for a commons are just an alternative 
form of government command-and-control regulation. And the haziness of property 
rights and enforcement rights in a commons world would likely discourage the 
large-scale investments that would be needed in some areas for efficient spectrum 
utilization. The Report expresses the fear also that the continued governmental reg- 
ulatory presence would mean that political considerations would trump efficiency in 
regulatory decisions. And, finally, the Report explains that propertization and mar- 
kets can handle the kinds of uses — e.g., garage-door openers and WiFi — that are 
currently extolled as successful unlicensed uses. For example, an equipment manu- 
facturer could buy the rights to use a specific spectrum frequency band (say, for ga- 
rage-door openers) and then sell equipment designed to operate on that frequency 
to consumers. 

In any event, the Report advocates “grandfathering” existing unlicensed spectrum 
bands for continued use along current lines. If in the future, governments want to 
create and set aside additional “spectrum commons,” they should be required to buy 
the spectrum in the open market (as would everyone else in a propertization and 
markets framework), and careful benefit-cost analyses should be expected for any 
such purchases and uses. 

V. Propertization and Markets 

The third way to manage the spectrum so as to deal with interference — the direc- 
tion that the Report endorses — is the approach of creating property rights in spec- 
trum. The property rights would consist of a right to transmit within a specified ge- 
ographic area and a specified spectrum frequency band, with limits on the power 
of the transmissions at the geographic and frequency band borders, and limits on 
in-band power as well. Another way of thinking about the property rights is that 
they constitute the right to exclude — exclude others’ transmissions within the prop- 
erty owner’s geographic and spectrum band territory. 

Within these limits, the spectrum owner could employ the spectrum for any use/ 
service, so long as she didn’t “trespass” with excessively powerful signals on the 
property of her neighbors. A spectrum property holder could add to her holdings, 
sell some of them off, divide, lease — and even just not use her spectrum if she so 
chose. 

Indeed, a convenient metaphor for these property rights in spectrum is that of 
real estate: The property owner of a bundle of spectrum rights could think of those 
rights as roughly equivalent to those enjoyed by the owner of a piece of real estate. 
The rights and activities enjoyed by the spectrum owner could equally well describe 
those enjoyed by a real estate owner. The Report envisions spectrum markets for 
transactions developing, just as real estate markets have developed for commercial 
and residential real estate. Also, of course, the antitrust laws would apply to any 
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agglomerations of spectrum, so as to prevent such agglomerations from creating po- 
sitions of market power. 

Any initial specification of these spectrum property rights — the geographic bound- 
aries, the spectrum band boundaries, the power limits — ought to be capable of being 
renegotiated by owners among themselves in subsequent transactions, as market 
conditions and technologies of transmission and reception change. But because such 
negotiations are costly, the initial allocations should be structured — initially by the 
FCC — with an eye toward minimizing such subsequent transactions. The FCC’s 
Evan Kwerel and John Williams have suggested that the parameters that apply cur- 
rently to auctioned personal communications services (PCS) spectrum would be a 
useful starting place for much, if not most spectrum in a propertized framework. 
Also, the Report notes that cognitive radio, whose development is seen by commons 
advocates as a boon to the commons approach, may well help reduce transactions 
costs in a propertization approach, since the need to amass adjacent spectrum bands 
for a particular service would be reduced. 

VI. How to Get From Here (Command-and-Control Regulation and 
Licensing) to There (Propertization and Markets) 

If the U.S. were starting with a clean slate — i.e., if there were no current users 
of spectrum with implicit rights to the spectrum that they use — there could be an 
initial laying out of spectrum property “plots” and then an all-inclusive auction to 
get those plots into the hands of those who could use them most effectively. With 
well-defined property rights applied to these spectrum plots, secondary markets in 
spectrum would quickly develop. 

However, the U.S. starts instead with the existing “legacy” system of “encum- 
bered” spectrum, based on the FCC’s command-and-control regulatory and licensing 
system described above. Some spectrum holders have recently purchased their spec- 
trum in the auctions of the past dozen years. Others received their spectrum gratis 
through a beauty contest. Yet others purchased their spectrum indirectly by buying 
a company (e.g., a radio or TV broadcaster) that had spectrum rights. Virtually all 
are likely to have made substantial investments in equipment and other com- 
plementary inputs to the use of their spectrum. In addition, there are some spec- 
trum bands that are currently unassigned or that are lightly used and encumbered. 
And various governmental bodies have a claim to approximately a third of the avail- 
able spectrum. 

Consequently a major challenge to implementing a propertized spectrum frame- 
work is designing the transition from the current legacy system to a propertized sys- 
tem. The Report identifies five distinct options for a transition to a propertized sys- 
tem for spectrum. Under any of the options, a “National Spectrum Registry” should 
be established (much like land registries), so as to facilitate spectrum transactions 
and negotiations. The Registry could be maintained by the FCC, by the National 
Telecommunications and Information Administration (NTIA), or by a private entity. 

The five potential options discussed in the Report are as follows: 

1) Auction spectrum with the rights to clear incumbents immediately without 
eompensation. In essence, current spectrum users would retain no residual 
rights and could be removed by the purchasers at will. 

2) Auction spectrum with rights to clear incumbents with eompensation. Clearing 
would entail pa 3 dng either relocation costs or, if the value of the incumbent’s 
operations is less than relocation costs, paying the incumbent to cease oper- 
ations. If the clearing costs are readily known or quickly adjudicated, this op- 
tion will usually yield efficient outcomes. 

3) Auction spectrum without rights to clear incumbents from the auction spec- 
trum. Buyers of the spectrum would be required to negotiate with incumbents 
to change the configuration of the latter’s rights. This option is similar to one 
recently proposed by the British telecommunications regulator, Ofcom, as well 
as to a proposal by Senator Larry Pressler in 1996. 

4) A “Big Bang” auction with unassigned and eneumbered speetrum. Incumbents 
would be encouraged to bring their spectrum voluntarily to auction. Incumbents 
could either be permitted to repurchase their existing rights at no net cost to 
themselves, or they could be given transferable vouchers to compensate them 
for mandatory clearing. 

6) Give incumbents full property rights to the speetrum that they already use. 
Current spectrum users would thereby gain immediate flexibility in terms of ad- 
justing inputs and altering uses, so long as they did not thereby generate inter- 
ference with an adjacent spectrum owner’s property rights. 

The Report rejects options 1 and 5 as, at best, likely to lead to great delays in 
implementation. The Report does, however, endorse options 2-4 as all reasonable 
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choices and, if properly implemented, could provide an efficient and timely transi- 
tion to a propertized and market-oriented spectrum regime. 

VII. Government-held Speetrum 

Government at all levels (Federal, state, and local) now hold about a third of all 
available spectrum. Even in a propertized framework, so long as spectrum is a “free” 
resource to a government agency, there is no clear incentive for the agency to do 
other than to hoard its spectrum against the possibility that it may be useful some- 
time in the future. The Report does recommend, however, a number of measures 
that can encourage greater efficiency in the use of publicly held spectrum: 

1) Include government-held spectrum in the National Registry. 

2) Require that NTIA prepare and submit annual reports to Congress on spec- 
trum usage by government. 

3) Establish reward structures that encourage government employees to econo- 
mize on their agencies’ uses and holdings of spectrum. 

4) Government entities at all levels should be expected to purchase any addi- 
tional spectrum rights that they want to use. 

5) Try innovative ways to promote efficient use of government spectrum, such 
as contracts let by government public safety agencies that would allow contrac- 
tors to provide public safety spectrum services in return for rights to use that 
spectrum when not needed for public safety. 

6) Generally encourage purchase of communications services in place of grants 
of spectrum. 

VIII. The Legal Standard for Enforcement of Spectrum Property Rights 

Spectrum property owners need to be able to have legal recourse in the event that 
someone breaches their property right — in essence, if someone trespasses on their 
spectrum property. It is also critical that the property rights be as clearly defined 
and unambiguous — and that the adjudication process be as simple — as possible. 

The Report endorses the concept of using the law of trespass as the appropriate 
legal framework. Detection of trespass could be based on measurements at the (geo- 
graphic or spectrum band) boundary or could be based on measurements at the 
transmitter combined with a radiation propagation model that indicates the con- 
sequent emission levels at the boundaries. The latter approach currently works well 
for the quasi-property-rights regime that applies to the PCS bands. Also, some al- 
lowance may be necessary for the stochastic properties of transmission power 
strengths that are due to environmental conditions. 

Enforcement could be through the Federal court system or through adjudicatory 
proceedings in a reformed FCC (as described in the DACA Institutional Reform 
Working Group’s report). 

IX. International Obligations 

The Report recognizes that the U.S. has international obligations with respect to 
spectrum usage and interference and advocates that all spectrum rights that are 
created in a propertized framework should be consistent with those obligations. 

X. The Role of the FCC 

The FCC would have at least one and possibly two additional important roles in 
the propertized framework advocated in the Report. First, the FCC would be respon- 
sible for the initial implementation of the property rights regime — the auctions, the 
initial specifications of geographic and spectrum band boundaries, the specification 
of power limits at the boundaries, etc. Second, the FCC could be the agency that 
maintains the National Spectrum Registry. Third, the FCC could be the initial 
forum for the adjudication of spectrum property disputes. 

XI. Conclusion 

A relatively new approach to spectrum management — based on property rights 
and markets — holds great promise for improving the efficiency with which the spec- 
trum is utilized in the U.S. economy and for encouraging innovation and competi- 
tion. The Report describes and explains this new approach and identifies three sen- 
sible options for a transition from the current command-and-control regulatory and 
licensing regime to a propertization and markets framework for spectrum. A rapid 
commitment to one of these options would surely be in the best interests of our 
country. 

The Chairman. Thank you very much. 
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If I could urge you to sort of move together and bring back our 
three witnesses. We are going to have to share six mics here with 
nine people. I appreciate your courtesy, the first three witnesses 
staying with us. We are going to each have a 5-minute round to 
start with. I am going to wait until last this time and see. Senator 
Lautenberg you may start off please. 

Senator Lautenberg. Thanks very much, Mr. Chairman. Your 
management of this wide spectrum, so far it has been pretty good. 

The Chairman. Its properitization of the witness statements. 

Senator Lautenberg. I think some of it has to do with your posi- 
tion, Mr. Chairman. 

[Laughter.] 

Ms. Seidel, you are there? Yes. It appears that with the large 
wireless companies we have seen something recently — the gaming 
of the DE program, a program that was designed to help small mi- 
nority and woman-owned businesses. Can the FCC have this prob- 
lem fixed by the next auction that is scheduled for June? 

Ms. Seidel. The record on the NPRM has already closed. The 
Commission has announced its intention to resolve the issues in 
advance of the advanced wireless services auction. 

Senator Lautenberg. Let me ask you, do you think, can we get 
it done by then? There seems to be considerable doubt among the 
witnesses about whether or not this can be done as planned. 

Ms. Seidel. That is the Commission’s intention at this point in 
time. 

Senator Lautenberg. Mr. White, yours was, I would say, an in- 
teresting, semi-scathing review of the system as we know it. It is 
constructively received, I can tell you. You had a substantial 
amount of testimony to give in a very short period of time. If you 
had to highlight one principal avenue for correcting it, what would 
you say using the property analogy to just let different suppliers 
offer different services within the same spectrum? I am not sure I 
understand that. 

Mr. White. Senator, thank you. My principal avenue is “think 
real estate.” If there is nothing else I could say, think real estate. 
You have a geographic area. You have a spectrum band, and it is 
yours. You can do with it what you like, so long as you do not ex- 
ceed power limits at the boundary so that you don’t trespass on 
your neighbors. Again the real estate analogy, so you should not be 
trespassing on your neighbors but within your area, within your 
spectrum brand you can do what you like. You can add. You can 
divide. You can lease. You can flexibly allocate your spectrum to 
the highest and best use without the FCC or anybody else telling 
you what to do, so long as you don’t trespass. And of course we’ve 
got to have antitrust — I am a former Chief Economist of the Anti- 
trust Division in the U.S. Department of Justice. I am very sen- 
sitive to issues of market power with respect to agglomeration pos- 
sibilities. I believe the Antitrust Laws ought to be applicable here, 
just as they are elsewhere in the U.S. economy. It is about encour- 
aging flexibility, and that is what markets are all about. 

Senator Lautenberg. If you use the real estate analogy, one can 
build lots of very small apartments or very few very large apart- 
ments. In this case, can the variety of services be given outside the 
spectrum on a competitive basis, so that there would be further in- 
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ducement for serious competition? How do you do it, for instance, 
cellular phone service? 

Mr. White. Senator, if you think there is a buck to be made in 
cellular, you would be able to go out, buy yourself a swath of spec- 
trum, and start offering cellular services. You wouldn’t have to go 
to Washington. 

Senator Lautenberg. I can’t do it on your property in the real 
estate business. 

Mr. White. Ah. But you can buy access to a certain wave band 
over as big an area as you want. In fact, the new 

Senator Lautenberg. Buy it from the licensing? 

Mr. White. Buy it from the existing license holders who may be 
using it for something else and you say, “Hey, do I have a deal for 
you.” (You can tell I am from New York City.) Do I have a deal 
for you. Let me have access to your spectrum, etc., and you can 
start offering cellular service. We rely on markets for much of our 
everyday life. We rely on markets in the way we deal with real es- 
tate. We rely on the law of trespass to keep neighbors out. We 
would rely on the law of trespass to keep others out of your spec- 
trum, but it could be a very wide, nationwide swath of spectrum. 

Senator Lautenberg. Mr. Chairman, as a courtesy to colleagues, 
there is so much to ask here and so many people to ask it from, 
but I will yield my turn now. 

The Chairman. Thank you. Senator Pryor, you would be next on 
the early bird list. 

STATEMENT OF HON. MARK PRYOR, 

U.S. SENATOR FROM ARKANSAS 

Senator Pryor. Thank you, Mr. Chairman. Let’s see. I would like 
to start with the FCC if I could and I am sorry, is it Ms. Seidel? 

Ms. Seidel. Yes. 

Senator Pryor. I would like to just ask about the E-911 Phase 
II that the FCC is working on. As I understand it, you set a date 
in which the various carriers had to meet a 95 percent goal. A 
number of those carriers have asked for waivers. They are close to 
the goal but some of them are not at the goal yet. My question for 
you just practically is when will the FCC rule on the waivers? 

Ms. Seidel. The FCC does have a number of waiver requests 
pending from Tier I, Tier II, and Tier III carriers. Tier III carriers 
are the smaller and often rural carriers. It is a priority for the bu- 
reau. E-911 deployment continues to be a priority for the Commis- 
sion and we are working quickly to be able to provide the Commis- 
sion with the information they need to decide these waivers. 

Senator Pryor. OK. So are we thinking that will happen in the 
next few days? Few weeks? Do you have a timeframe? 

Ms. Seidel. It would be difficult for me to say. 

Senator Pryor. Now let me ask this, Ms. Seidel, and that is 
about the wireless build-out rules and I know that there is — basi- 
cally, when you look at the wireless build-out rules, I know they 
defer from service to service a little bit, but generally they have a 
focus on population coverage rather than geographic coverage. Has 
the FCC considered revisiting its build-out rules to focus on geo- 
graphic coverage to ensure more build-out in rural areas? 



72 


Ms. Seidel. Certainly, the Commission does have construction 
requirements and build-out requirements for the various services 
and they do depend upon the nature of the service and the geo- 
graphic area of the license. Historically, the build-out requirements 
have been based on population, but as the market has evolved 
there have been some who have had advocated build-out require- 
ments based on geographic coverage, or a use-or-lose approach. 
These are issues that were teed up in a rulemaking proceeding by 
the Commission. We have received a wide array of comments and 
those are being considered. 

Senator Pryor. One thing I might suggest is the FCC could con- 
sider such an approach where you consider more geographical 
ramifications to that as a part of this analog spectrum being re- 
turned. And that maybe there might be some rural build-out that 
is auctioned off. But if I can ask the NTIA a question and I am 
sorry, is it Mr. Kneuer? 

Mr. Kneuer. Yes. 

Senator Pryor. Mr. Kneuer, as you well know last year as a part 
of the DTV transition. Congress basically told the NTIA to execute 
a program that would provide necessary assistance to certain TV 
households that will require additional equipment in order to re- 
ceive over-the-air digital. I am just curious about when the NTIA 
rules will be established for that and if you need any more guid- 
ance from Congress on that. 

Mr. Kneuer. Well, the short answer is as quickly as possible. 
The DTV Transition Act puts us on a very tight timeframe, not just 
to get rules in place but to get forms of financial assistance for set- 
top boxes out to the American public and in sufficient time in ad- 
vance of the transition. That is rapidly coming upon us. So we are 
working diligently on rules now or at least proposed rules that we 
will put to the marketplace to answer those sorts of questions, de- 
fining who are the eligible households, what are the characteristics 
of the set-top boxes and so forth. 

Senator Pryor. Are there any preliminary rules that are avail- 
able now, so we can get a progress report on that? 

Mr. Kneuer. The draft rules should be out soon. We do not have 
any preliminary rules out. The legislation was signed just a matter 
of months ago, so we have been working on it diligently since. I ex- 
pect those rules to come out shortly, but we don’t have a preview 
of the proposed rules. 

Senator Pryor. Mr. Kneuer, I am also concerned about user fees 
with governmental spectrum and I am curious about whether — if 
you take a user fee approach? If a Federal agency like the Depart- 
ment of Defense or non-Federal agencies like local law enforce- 
ment — local public safety might have to pay user fees. 

Mr. Kneuer. As a part of the President’s Spectrum Initiative, we 
have a task force working on a variety of incentives for a more suf- 
ficient spectrum use for Federal agencies. Included in that proposal 
is the possibility of imposing fees that would recognize the value 
of the spectrum. Currently, the agencies pay fees to NTIA based on 
the applications that they process. That is basically just a recovery 
of the administrative costs, the funding of the agency. We are ex- 
amining the possibility to extend fees in that regard. With regards 
to state and local governments, they fall under the purview of the 
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FCC. The President’s budget includes fee authority for the FCC for 
non-auction services. I don’t believe that the consideration for that 
proposal will be extended to state and local entities — that is for 
other non-auctioned systems and non-auctioned licenses. 

Senator Pryor. Thank you. Thank you, Mr. Chairman. 

The Chairman. Thank you. Senator Allen. 

STATEMENT OF HON. GEORGE ALLEN, 

U.S. SENATOR FROM VIRGINIA 

Senator Allen. Yes, thank you, Mr. Chairman. The Wireless In- 
novation Act that I introduced on a bipartisan basis with Senators 
Kerry, Sununu, Boxer and Dorgan. I know the Chairman intro- 
duced a measure as well on this, is very important, in that we 
want to unleash the power of advancements in technology and in- 
novation to develop wireless broadband to areas that presently 
don’t receive it, particularly in rural areas, where as my friend 
from Montana says there is a lot of dirt between light bulbs. It will 
be more affordable and as this part of the spectrum that is unused 
goes forward after the switch from analog to digital, we ought to 
utilize it as best we could. For example, in Richmond it is esti- 
mated that 64 percent of the spectrum allocated to broadcast tele- 
vision use in Richmond will be vacant and unused after February 
2009. Let me ask this question and I will address it to Mr. Kahn 
and Ms. Kenney. We had this plethora of witnesses. We introduced 
this because we do believe it is the most robust and efficient use 
of this particular unused spectrum. We believe it will lead to rapid 
innovation and result in many benefits to consumers. I do want to 
talk about interference, but could you elaborate, Mr. Kahn and Ms. 
Kenney, on what you would see as the benefits? The benefits from 
this to American consumers, if this legislation became law. 

Mr. Kahn. OK, I guess I will try it first. Certainly, we see two 
major places where there are benefits. First — and we tend to cat- 
egorize them as the sort of so-called higher power uses of that spec- 
trum and the lower power uses of that spectrum — the higher power 
uses of the spectrum really are the broadband services, the 
broadband access ability. I think a number of people have observed 
the paucity of broadband availability or uptake by U.S. consumers 
versus some other parts of the world. Part of the problem, of 
course, is the cost of making broadband available in a relatively 
low-density environment. Even when you get out into the more dis- 
tant suburbs of the metropolitan area, low-density starts to be an 
issue — it is the amount of cost of running a wired infrastructure. 
Wireless is very attractive for that. You have a very natural sort 
of way to expand your capacity as you get more people taking it, 
which tends to argue that you get a somewhat incremental invest- 
ment path. Your coverage areas are relatively large, given the right 
spectrum. So, the ability to actually get a good broadband service 
out there, particularly in the lower-density parts of the country, 
would be greatly enhanced by using this very good quality spec- 
trum. Not all spectrum is created equal. This happens to be some 
very good quality spectrum. 

The other place is the low power uses. You only have to look as 
far as all of the electronic devices people are carrying and putting 
in their homes today to see that there has been an explosion in in- 
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novation around new capabilities for people to utilize radio-based 
devices. All those devices also benefit; they are much lower power. 
The trade offs are different when you get into things like the sens- 
ing issues we talked a little bit about. But again, an enormous po- 
tential for new applications for the average consumer, again very 
cost effective price points because we know how to build this stuff 
very cheaply. 

Senator Allen. Ms. Kenney. 

Ms. Kenney. Thank you. Well, I think Mr. Kahn summarized the 
technological benefits of unlicensed devices in the broadcast band. 
One thing I would like to point out is that the nature of unlicensed 
allows providers, whether they be communities or entrepreneurs 
trying to make a profit, to use low-cost, off the shelf technology. Be- 
cause of the propagation characteristics of the spectrum within the 
broadcast band, you need fewer transmitters. So, you have got 
lower cost equipment available to you, and with this spectrum 
available, providers will need less of it. So, that allows a provider 
to offer a very low cost service to consumers. Right now broadband 
is available at $30, $40, $50 per month. Some have estimated with 
unlicensed devices in the broadcast band, we could see broadband 
service available for as little as $10 per month, which would be sig- 
nificant for those consumers who have access to broadband but 
simply can’t afford it. 

Senator Allen. Good. I have 5 seconds. On our interference mat- 
ters, Mr. Kahn, Ms. Kenney, if you would, do you believe the re- 
quirements that we have put in our legislation, the Chairman’s bill 
is fairly similar, do you believe those requirements are sufficient to 
alleviate any interference concerns? 

Mr. Kahn. Absolutely. First of all, any equipment that goes into 
the service is going to be certified by the FCC. They have a pretty 
stringent certification process. They will work the technical issues 
around the details of this. 

Second of all, the interference, as I said in my comments, for the 
high power people, you know where you are putting these transmit- 
ters. You know that there isn’t a television station within reason- 
able distance of that. That is an easy one. For the low power de- 
vices, we have very credible ability to do sensing. Just to give you 
some analogy there that may be helpful for the non-engineers (I 
know most of you aren’t): You know sensing is not about being able 
to hear the TV station, it is about being able to hear the fact that 
it is there. This is the difference between looking across the room 
and knowing that some people must be talking because you kind 
of hear some noise, versus being able to understand what they are 
saying. It is much easier to know there is noise, and that is all you 
have to know to get out of the band. It is much harder to know 
that you can decode it. So, our ability to sense the presence of TV 
channels, this is not a technically overwhelmingly difficult chal- 
lenge. It is very feasible stuff with the FCC, technical diligence, ab- 
solutely. We have no interest in seeing television stations harmed. 
It is not in our interest or anyone else’s. 

Ms. Kenney. If we had any concerns that interference with tele- 
vision reception for over-the-air-reliant households would be a prob- 
lem with unlicensed broadband in this spectrum area, we couldn’t 
support this proposal. But we have listened to the experts, we have 



75 


looked at the evidence and with the protections in your bill and 
Senator Stevens’ bill, we feel confident interference will not be a 
problem. 

Senator Allen. Thank you all. Thank you, Mr. Chairman. 

The Chairman. Thank you. Senator Burns? 

STATEMENT OF HON. CONRAD BURNS, 

U.S. SENATOR FROM MONTANA 

Senator Burns. Mr. White, I want to activate you again. Under 
your system now, you are calling for, I would imagine a quasi pri- 
vatization of spectrum. Am I hearing you wrong? 

Mr. White. I really want to stay away from the word privatiza- 
tion. 

Senator Burns. I know. I should have too. 

Mr. White. There is plenty of room for government use and hold- 
ing of spectrum. We can have greater efficiency in its use, but there 
is lots of room for government use. 

Senator Burns. Now, once we secure a piece of spectrum now, 
don’t we have property rights over that spectrum? 

Mr. White. Well, if you are channel 4, yes, you have some rights, 
but you can’t just sell it to anybody. You need the FCC’s approval 
to be able to sell it to somebody. You can’t change your use. You 
can’t decide that, “Maybe using it for cell phones, for AWS, might 
be a better use of that spectrum.” You can’t do that right now. So, 
yes, there is a set of rights. They are defined by the FCC, but they 
are not the way we would think — again thinking real estate is real- 
ly useful. They are like real estate. 

Senator Burns. Do you think that spectrum is a national re- 
source? 

Mr. White. So is all 3 million square miles of land in the United 
States, and yet we rely primarily on private ownership. Again, 
there is room for government ownership, for national parks, for 
local parks, of course. We rely primarily on private ownership to 
think about how land ought to be allocated, whether you ought to 
be growing wheat on it or corn or using it for housing or using it 
for automobile assembly plants. Those are private decisions. You do 
have to worry about some harmonization. You don’t want a glue 
factory going up right next to a residential neighborhood. So there 
are some neighbor issues, but primarily law of trespass, law of nui- 
sance, can help deal with those problems. One of the ironies is that 
the advocates of spectrum commons see agile radio, cognitive radio, 
as one of the great advances that will make a spectrum commons 
more feasible. But it will also make propertization more feasible 
because if you wanted to aggregate spectrum to offer cellular serv- 
ices, you don’t have to worry about a holdout problem — perhaps 
that Senator Lautenberg is holding this choice piece of spectrum 
and without it, you can’t offer the service with cognitive radio. Your 
receivers and your transmitters will be able to skip around. There 
are other suitable pieces of spectrum that will work for you. You 
get competition out there. 

Senator Burns. Thank you very much. I have another appoint- 
ment. I thank you for your explanation of that. 

Mr. White. Thank you. 
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The Chairman. Thank you. Let me start back with you, Mr. 
Kneuer. I seem to hear you say that you are looking at the concept 
of allowing agencies that have spectrum, that are not using it, to 
lease or to — guess lease would be the idea — do you think you 
have that authority now? 

Mr. Kneuer. Well, I think the concept of allowing agencies to 
lease their excess spectrum, to the extent they have any, is some- 
thing that is captured within a lot of the different issues that we 
are looking at. 

The Chairman. That is not my question here. Do you think you 
have got the authority to do that without an act of Congress? 

Mr. Kneuer. That may require legislation. 

The Chairman. I hoped you would say that. 

Mr. Kneuer. It is not a proposal that we currently have formu- 
lated. 

The Chairman. I would hate to see the NTIA start competing 
with FCC in terms of spectrum sales or leases. I think there should 
be one national system. I would not like to see that start. I would 
be pleased to work with you on whether or not it should take place, 
however. I think there is no question about it. The agencies that 
have spectrum that do not fully utilize it should consider how to 
use it right. I would think that it would be a job for the FCC to 
add it to their spectrum sales. I would like to see the FCC start 
thinking about the concept of how to get some temporary use of 
spectrum that government agencies have and they don’t have the 
capability of using it. I think it ought to be made available for use 
until the agencies can fully utilize it. Mr. Kahn, how long will it 
take you to develop, not you but anyone, but I assume you would 
be involved in it, to develop these personal, mobile, unlicensed 
wireless devices? I assume that you are confident you can prevent 
interference. By the way, this is a stupid question but what is it 
going to do to my garage door or someone else’s heart monitor? 

Mr. Kahn. It should not do anything to any of those. Not a stu- 
pid question. 

The Chairman. Your devices would take into account these prob- 
lems? 

Mr. Kahn. Yes. The industry has shown it can move pretty 
quickly on these kinds of things. If you look at the history of any 
of the other unlicensed devices, you know, you are typically talking 
about a couple of years of standardization and development time. 
You will see early movers that get product into the market very 
quickly, within 12 months. Often, they call it pre-standard, while 
the industry is still working out agreements on what the standards 
really should look like. You will see those things evolve to be stand- 
ardized. 

The Chairman. Those devices would be distance sensitive? 

Mr. Kahn. I am sorry? 

The Chairman. They would be distance sensitive? I mean what 
if someone from the rural area comes into town and wants to use 
their device? 

Mr. Kahn. Oh, well. The proposal here, at least the one that I 
think is the most reasonable, is that the devices themselves are re- 
sponsible for sensing the spectrum. So, you could take one of those 
devices and wherever you take it, the first thing it does is it scans 
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the available channels to find one that is not in use. I mean if you 
take a device, you use it in Anchorage and there are a lot of vacant 
channels up there. So it picks one that is open. You go to Salt 
Lake; it will go to a different channel. The first thing it is going 
to do is find an open channel. The whole design and certification 
process is designed to guarantee that those devices settle on chan- 
nels that are not otherwise in use. In that sense, they are aware 
of the environment that they are operating in. I don’t know if I an- 
swered your question. 

The Chairman. Yes, it does. I didn’t realize the impact of that, 
searching for the channel. Ms. Hecker, do you think we should 
have a comprehensive survey of spectrum use nationwide and 
would that assist us in terms of the reform? If we do that, what 
role would the private spectrum users play in that survey? 

Ms. Hecker. Well, as I mentioned, we have two recommenda- 
tions. One was for FCC and NTIA to get together to have a com- 
prehensive government plan that would include an inventory. The 
other recommendation, actually, was for a commission that would 
be much more broadly based dealing with all of the users, the 
range of public users, private users, as well as the government 
agencies at different levels of government. The idea of that kind of 
commission would be to recognize what we have today is really al- 
most a numbingly complex issue and set of issues and that what 
really is needed, given the absence of clear consensus and the 
range of views, is to have that kind of comprehensive independent 
commission really look at the use and opportunities for improve- 
ment in the use of spectrum. The status quo in our view is not sus- 
tainable. Substantial reform is needed but there isn’t really yet a 
clear consensus and that kind of commission would have the oppor- 
tunity to represent the Congress and the range of public and pri- 
vate users on a new agenda. 

The Chairman. What timeframe would that commission have to 
report in? What are you looking at? What would you suggest? 

Ms. Hecker. We never had a specific recommendation. Big com- 
missions in the past often have 18 months to 2 years. A lot of it 
would depend on the depth of the agenda, that the Congress, if 
they formed such a commission, provided to the group, how it 
would be staffed, and what kind of outcomes. Would it not only 
identify what kinds of reforms we needed but I think as the DACA 
report, would it have the transition plans of exactly how to get 
there? And also would it address what kind of institutional reforms 
might be needed as we believe ought to be considered in the cur- 
rent structure of spectrum management bifurcated between FCC 
and NTIA? 

The Chairman. Mr. Walsh, could you tell us if national spectrum 
licenses are issued to a company, should it be required to use the 
spectrum in rural areas or lose it? 

Mr. Walsh. Yes, Chairman. The RCA’s position on that is that 
we feel that spectrum lying fallow should be used. So our position 
is that if spectrum is unused that it should be able to be turned 
back into the FCC and be able to have an auction and have those 
parties that are interested in that particular piece, take advantage 
of that. 
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The Chairman. Ms. Seidel, do you currently keep track of wheth- 
er or not spectrum is used? 

Ms. Seidel. The Commission does have build-out requirements 
and construction requirements, which enable us to keep track to 
some extent. In addition, there have been spectrum audits in the 
past. Most recently, I think it was in the paging arena where the 
Commission did seek information about what licenses were being 
used and the extent to which they were. 

The Chairman. Do you make that information available to the 
public? 

Ms. Seidel. I think I will have to get back to you on that ques- 
tion to make sure I give you a complete answer. 

The Chairman. Would you favor this commission that Ms. 
Hecker speaks of? 

Ms. Seidel. I really couldn’t provide you with the Commission’s 
view on that. 

The Chairman. Mr. Sugrue, do you think spectrum reforms 
would help lower the price of wireless broadband and help ensure 
that that service could reach rural high cost areas? 

Mr. Sugrue. Oh certainly. While I addressed my remarks to get- 
ting the auction — that’s scheduled in 4 months to take place — I 
want to align myself with a lot of the progressive thoughts on spec- 
trum reform across the table here. Anything that lowers the oppor- 
tunity costs of obtaining spectrum and makes it available to be 
used more efficiently would do that. For rural areas, I would also 
say the 700 MHz auction, which is scheduled now to take place in 
January 2008, the propagation characteristics of that spectrum are 
very, very good for rural areas. Much better, for example than the 
AWS or the PCS frequencies. As a carrier that doesn’t have any of 
that lower band spectrum we look forward to the availability of 
that as an opportunity to move in an efficient fashion in some 
areas of the country that we are not now. 

The Chairman. Thank you. Mr. Hubbard. Can you estimate how 
much it would add to the cost of DTV set top boxes if they could 
warn of the nearby-unlicensed wireless devices? Do you understand 
what I am saying? Can we add to those boxes this warning capa- 
bility so that they would know unlicensed wireless devices and 
would not be interfered with? 

Mr. Hubbard. I don’t know the answer to that. I am not in the 
business of making television sets, but I do know that many CE 
manufacturers, and actually I would request that this letter is sub- 
mitted into the record, * from consumer electronics manufacturers 
who are expressing this grave concern over interference issues. The 
second question is what do you do with existing sets? What do you 
do with existing equipment that is out there? There are millions of 
sets that are already in existence, so even if you could make a new 
rule that protected something moving forward, you still have the 
legacy issue which would need to be considered. 

The Chairman. Do the rest of you agree that the older sets could 
be affected by these devices we are talking about? Mr., Kahn, what 
do you think? 


* The information referred to is printed in the Appendix. 
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Mr. Kahn. No, I think our position is pretty clear that we don’t 
want to be transmitting even with low power radios on occupied 
television channels. The goal here is not for the TVs to put up with 
interference generated by these devices. The goal here is that the 
devices are on a different channel. So, we honestly don’t see that 
as the issue. As I said before, we have interest in television as well. 
I mean we are seeing increasing pressure from our customers who 
want to put TV receivers on all their laptops and PCs. So, the idea 
of getting good over-the-air television is important to Intel. We 
have no desire to see that corrupted in any way. Our position is 
that it is extremely feasible to operate on channels that are not uti- 
lized in a given marketplace. When you do that, you are not inter- 
fering with the reception on any television, old or new. So the issue 
here is can you identify the channels that are not in use. Anywhere 
you go you are going to find channels not in use, more in the rural 
areas, fewer in the high density metro areas, but nevertheless even 
in the high-density metro areas there are lots of channels not in 
use. Then utilize those channels with very low power devices. 

The Chairman. Thank you. Ms. Kenney. To the Consumers 
Union, what is the most important item in this spectrum reform 
concept we are dealing with? 

Ms. Kenney. The most important thing that this Committee 
could do would be to pass legislation comparable to that, which you 
have introduced, on the TV “white spaces” and Mr. Allen’s bill. 
They are very similar, and have similar goals. 

The Chairman. Do you foresee any possibility that people could 
use that “white space” to the extent where they build up consider- 
able income? They are still not paying anything at all for that use. 
That is your suggestion, isn’t it? That there would be no charge in 
that “white space?” Right? 

Ms. Kenney. Yes. 

The Chairman. My bill contemplates that, but what if someone 
does develop just a significant income from that “white space” spec- 
trum? Should they pay something for its use? 

Ms. Kenney. Well, the beauty of unlicensed spectrum is that a 
lot of people can compete within that same space. We certainly 
don’t have problems with people making money by offering valu- 
able consumer services. 

The Chairman. But you are assuming it is only going to be used 
in one area, aren’t you? 

Ms. Kenney. You could have multiple players operating within 
the same market. 

The Chairman. What about one player operating in many mar- 
kets for that “white space”? 

Ms. Kenney. Well, certainly if that is what is required to offer 
a competitive service to the dominant wireline providers, I am not 
sure we would have a problem with that, as long as others are al- 
lowed to use that space as well. 

The Chairman. Mr. White, I have not ignored you. I just want 
you to know I hope once we get through this bill, I hope we can 
find a time to explore your suggestion. But I don’t think we can put 
that in this bill at this time. I hope you realize that. 

Mr. White. Thank you. Senator. Yes. I realize that, but we hope 
that we are getting people to think creatively and start under- 
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standing the logic of the position of propertization and markets in 
spectrum and that next time a major piece of legislation is consid- 
ered the role of propertization and markets can be the center of 
that legislation. 

The Chairman. I recall when my good friend from Hawaii, Sen- 
ator Inouye and I were able to finally get the spectrum bill passed 
and signed by the President. I called the then-Chairman of the 
FCC and asked him if they had a program at the FCC for bonuses 
to people who made suggestions that brought in additional funds 
for the government. He said, “yes, they did, but why was I inter- 
ested?” I said, “Well, the President just signed that bill.” He didn’t 
think it was funny. 

[Laughter.] 

The Chairman. I did. I kind of played the same problem with 
you, though. How could you — that is why we want to have a hear- 
ing on your booklet and go through it. It is a good suggestion but 
to get from where we are now to there nationally, it is equivalent 
of changing from one type to another. I don’t know how you can 
take this system and transit to your system without serious disrup- 
tion in communications right now. So we want to hold a hearing 
and I am sure other people would like to explore that too, but I just 
have to tell you, it is too much I think to ask us to be involved in 
that in this bill. 

Mr. White. I understand. 

The Chairman. I thank you for coming. My last request of all of 
you is if you think of something that you think we should have 
heard today, that relates to this problem we are dealing with on 
“white spaces” or spectrum reform, we invite you to send us — not 
another letter like the one I just got from you, Mr. Hubbard. I 
think that is going to take me a little while to read, but a short 
letter. We would welcome your additional comments on what we 
ought to do in this legislation. I thank you all very much. I thank 
the witnesses on the first panel who have been willing to stay and 
respond to the questions that my colleagues and I have had. We 
do appreciate your courtesy in appearing here today. Thank you 
very much. 

[Whereupon, at 11:50 p.m., the hearing was adjourned.] 
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Prepared Statement of Hon. Daniel K. Inouye, U.S. Senator from Hawaii 

Last week, this Committee examined the communications challenges facing rural 
America and tribal lands. Unlicensed wireless technologies featured prominently in 
that discussion. If given the opportunity, unlicensed technology could very well be 
a low-cost means of delivering high-speed Internet services to remote areas. 

In a world that has become dependent upon the instantaneous exchange of infor- 
mation, high-speed Internet access is quickly becoming a necessity. It is not an op- 
tion to leave portions of our country behind. If our rural communities are going to 
have any hope of competing in a global marketplace, they will need to have access 
to broadband services. It is that simple. 

Similarly, we need to put forward a far better effort to reach these same remote 
areas with cellular phone signals as well. As we work to deploy broadband, we can- 
not overlook the fact that many parts of rural America lack robust cell phone serv- 
ice. 

There have been efforts to ensure that highway travelers do not lose service as 
they cross the country, but sadly, wireless providers, in many cases, fail to provide 
similar access to nearby rural areas, which is critical for public safety as well as 
economic development. I am hopeful that we can find ways to resolve this as well. 


Prepared Statement of Shure Incorporated 

I. Introduction and Summary 

Shure Incorporated (Shure) is the leading manufacturer of wireless microphones 
and other high-quality audio products. As a well-known international innovator in 
high-quality audio products with over 80 years experience, Shure welcomes this op- 
portunity to offer its expertise and real-world perspective on important interference 
concerns raised by proposed changes to the uses of the “vacant” TV spectrum. 

Under Part 74 of the Federal Communications Commission’s (FCC) rules, Shure’s 
wireless microphone products operate as low power broadcast auxiliary stations. 
Broadcast auxiliary services are licensed services operating on a secondary basis in 
the limited amount of open spectrum not used by television broadcast stations in 
any given market, the so-called “white spaces.” Despite the moniker, the “white 
spaces” are not “white” or vacant. Numerous important services currently use the 
“white spaces.” 

In 2004, then-FCC Chairman Michael Powell initiated a proceeding aimed at 
opening the “white spaces” within TV spectrum to use by unlicensed devices. The 
FCC asked whether unlicensed devices could coexist in the “white spaces” with in- 
cumbent services such as wireless microphones. ^ Shure and other companies dem- 
onstrated that the FCC’s proposal would cause harmful interference to wireless 
microphones and other important services. This interference will disrupt commu- 
nications important to the American public, including newscasting, sportscasting, 
religious broadcasting and entertainment programming. 

The variety of incumbent services in the “white spaces” presents complex and un- 
precedented interference cases. There is no proven interference solution available 
today that allows unlicensed devices to share “white spaces” with incumbent serv- 
ices. “Smart” technology is an intriguing concept that perhaps eventually could be 
developed into a reliable tool for resolving interference issues in certain situations. 
Shure supports the continued hard work and substantial development manufactur- 
ers in that field that will need to pursue to realize the full promise of “smart” tech- 
nology. However, it is critical that today’s spectrum management policy is grounded 
in real-world, tested interference solutions and not on the mere promise of tech- 
nologies hoped to be developed in the future. The stakes are too high to speculate. 
Harmful interference caused by permitting new unlicensed devices to operate in this 
occupied spectrum today will harm American consumers and businesses who rely 
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on high quality transmission of news, sport, religious, entertainment, and business 
events and programming. 

Notwithstanding these significant unresolved interference issues, the two bills 
under consideration (S. 2327 and S. 2332) mandate that the FCC conclude its “white 
spaces” proceeding in 180 days and allow unlicensed devices to occupy this limited 
spectrum under certain conditions. The goal of these bills is to promote wireless 
broadband access, particularly in rural areas. Shure is concerned these bills impose 
unreasonable deadlines for FCC action and do not adequately account for the seri- 
ous interference issues presented by unlicensed device operation in this spectrum. 
The public interest would not be served by unlicensed devices that cause crippling 
interference to licensed services. 

The purpose of this statement is to explain Shure’s concerns and the technical 
hurdles that must be cleared before any “white spaces” proposal can reasonably 
move forward. Industry experts are currently studying these complex interference 
issues. These experts should be allowed to do their job and develop proven inter- 
ference solutions before unlicensed devices are permitted to run roughshod over im- 
portant licensed services. Finally, at a minimum, proposed legislation must be 
amended to make clear that (1) wireless microphones are an incumbent service enti- 
tled to protection from interference; and (2) unlicensed devices will not be permitted 
access to the “white spaces” until proven technical solutions adequately prevent in- 
terference from unlicensed devices to all incumbent services. 

II. Wireless Microphones Are Vital to High-Quality Broadcast Productions 

Wireless microphones are essential to today’s high-quality television and motion 
picture productions. Wireless microphones are used by the news industry, by sports 
and entertainment groups, and by religious organizations. Wireless microphones 
allow on-the-spot coverage of breaking news stories, providing the American public 
with critical and sometimes life-saving information. They enable unparalleled access 
to sporting events, making viewers feel as though they are part of the action. Wire- 
less microphones are used at the Nation’s political conventions to bring full coverage 
to all points of view. Wireless microphones enhance religious broadcasts, enabling 
worshippers to practice their faith in richer, more enjoyable ways. The American 
public relies on wireless microphones to deliver these exciting and innovative com- 
munications. ^ In short, wireless microphones enable modern broadcast productions. 

III. Introducing Unlicensed Devices to the “White Spaces” Without Proven 
Interference Solutions Would Devastate Wireless Microphones 

Shure conducted an extensive technical analysis to determine whether wireless 
microphones could coexist with unlicensed devices, based on the technical param- 
eters proposed by the FCC. Shure conducted dynamic “real world” testing to simu- 
late an unlicensed device operating on the same channel in the presence of a wire- 
less microphone. Shure proved that wireless microphones were rendered virtually 
useless in the presence of unlicensed devices. Crystal clear reception from the wire- 
less microphone quickly began to drop out, and then degenerated to the point that 
the wireless microphone turned off completely. Last month, Shure also conducted 
its simulation for House and Senate staff to demonstrate the severe consequences 
of harmful interference. 

Hallmarks of wireless microphones are their superior sound quality in real-time 
applications. In order to deliver the high level of sound quality and reliability that 
users expect, wireless microphones must operate in a known, stable interference en- 
vironment. Unlicensed devices would disrupt that environment and make it inhabit- 
able for wireless microphones. This is because there are no “second chances” for 
wireless microphone transmissions — you can ask someone to repeat what they said 
on a cell phone or to resend an e-mail, but you can’t ask someone to re-sing the 
National Anthem at the Super Bowl. ^ Once interference occurs, the damage is done. 

rV. Unlicensed Devices Also Present Serious Risks to Other Lieensed 
Services and Deviees 

Unlicensed devices present serious interference issues not only for wireless micro- 
phones, but also for a wide range of other important services operating in the “white 
spaces” including other existing broadcasting services, public safety services, law en- 
forcement services, medical telemetry devices, and low power and TV translator sta- 
tions. 

The broadcast and consumer electronics industries fear that allowing unlicensed 
devices as proposed by the FCC would wreak havoc on the DTV transition."^ The 
“cliff effect” of DTV means that it is an all-or-nothing technology, interference and 
loss of service means not just a poor picture, but no picture at all. Numerous con- 
sumer electronics manufacturers caution that “[a]s a matter of science and engineer- 
ing, there is no question that the potential exists for interference from unlicensed 
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wireless devices to the operation of digital television receivers and set top boxes.”® 
These manufacturers warn that “[ulnduly hasty action in establishing the rules and 
parameters for the operation of unlicensed devices could seriously disrupt the digital 
television transition for millions of Americans and taint the roll-out of unlicensed 
devices.”® These respected manufacturers at the center of the DTV transition “urge 
the Congress to do nothing that would imperil or disrupt the DTV transition, includ- 
ing the authorization of new services which would cause interference with television 
signals.”'^ Knowingly introducing interference without proven means to mitigate it 
needlessly threatens long-standing Commission and Congressional goals to institute 
DTV service. 

The risks are not limited to DTV service. Set top converters used for cable and 
satellite reception, along with other consumer products connected to TV sets, are 
also vulnerable to interference from unlicensed devices. 

Rural television reception is also in jeopardy if unlicensed devices enter the “white 
spaces.”® Millions of people in rural areas live outside the so-called Grade B con- 
tours of broadcast stations and rely on broadcast service from low power television 
stations and translators. There is no protection for service outside the Grade B con- 
tour, exposing these viewers to harmful interference that would suddenly eliminate 
their television reception. This is especially unfair because over-the-air television is 
the primary source of emergency information and quality of life information avail- 
able to rural America, a need unfulfilled by satellite television with its limited local 
channel offerings. ® 

Public safety also operates on several channels in the so-called “white spaces.” 
Such operations are typically mobile and itinerant — very similar to wireless micro- 
phones — making public safety devices very difficult to protect from interference. 
Medical telemetry devices operate in “white spaces” from channels 7-46. These 
devices are used to monitor cardiac patients. Clearly, interference to public safety 
or medical telemetry applications risks health and safety and could have dev- 
astating consequences. 

V. The Interference Issues Are Extremely Complex and Require Time to 

Resolve 

In light of the substantial and widespread harm interference would cause, the key 
to moving forward is developing proven interference solutions that prevent inter- 
ference and adequately safeguard the variety of spectrum uses in the “white 
spaces.” The range of “white space” incumbents further complicates this charge. 
Broadcasters transmit from fixed locations at very high power levels and should not 
be very difficult to detect. However, wireless microphones operate itinerantly at very 
low power and are therefore very difficult to detect. Viable technical solutions must 
be capable of detecting both types of devices to avoid widespread interference to mil- 
lions of Americans. Although “smart” technology has been touted as a viable tech- 
nical solution, as described below, no “smart” technology exists today that has been 
proven to remedy interference in the “white spaces.” 

The FCC’s “white spaces” proceeding demonstrates that (1) unlicensed devices 
would interfere with incumbent services, and (2) no proven technical solution exists 
to protect incumbent services. The FCC asked industry to work together on these 
complex technical issues to develop solutions. IEEE, the world’s foremost association 
of electrical engineering and wireless networking experts, established a working 
group (802.22) to study the interference issues resulting from fixed installations of 
unlicensed devices in the “white spaces.” IEEE is a neutral, impartial forum for 
consideration of technical solutions. Shure is an active 802.22 working group mem- 
ber. The experts at IEEE must be given adequate time to complete their important 
work to assure that the American public will not be subjected to widespread inter- 
ference. 

VI. “Smart” Technology Is Far From Ready 

There is a widespread but erroneous perception that “smart” technology is cur- 
rently able to resolve “white space” interference issues. This is not true. “Smart” 
technology goes by a variety of names — spectrum sensing, cognitive radio, dynamic 
frequency selection (DES), and listen-before-talk. A form of “smart” technology even- 
tually may be developed and tested to resolve the “white spaces” interference issues, 
but nothing proven exists today for the “white spaces.” As discussed below, “smart” 
technology is untested and has not been proven to remedy “white space” inter- 
ference issues. Further, experience shows that testing “smart” technology to make 
sure it works as intended stands to be a lengthy, time-consuming process. 

A. The Unlicensed Deviee Community Glosses Over Serious Interference Issues 

The unlicensed device community has not advanced any technical solution to pre- 
vent harmful interference to licensed wireless microphones, despite the extensive 
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FCC record demonstrating that unlicensed devices will, in fact, cause such harmful 
interference. As Shure has emphasized, the wireless microphone case is particularly 
vexing, with no ready solution. Unlicensed device proponents also underestimate the 
potential for harmful interference to television reception. Congress cannot let the 
unlicensed device community’s zeal to gain access to the “white spaces” substitute 
for sound engineering judgment and proven interference solutions. 

Importantly, unlicensed device proponents acknowledge that before any new unli- 
censed devices could be deployed in the “white spaces,” the devices would have to 
go through the FCC’s certification process, through which the device manufacturer 
will have to demonstrate that the device meets the technical requirements set forth 
by the FCC for unlicensed device operation in the “white spaces.” The precise FCC 
procedure is still uncertain because those technical requirements are a long way off. 
It will take the FCC, with the help of IEEE, substantial time to finalize those tech- 
nical requirements because complex interference issues must first be resolved. 

B. Other Attempts to Introduce “Smart" Technology Have Encountered Substantial 
Delays 

On November 18, 2003, the FCC authorized use of DFS-equipped unlicensed de- 
vices in the 5 GHz band so long as they did not cause interference to the existing 
incumbent users — including Department of Defense (DOD) radar systems. The 
DOD, the National Telecommunications & Information Administration (NTIA) and 
the FCC (together, the “Coordinators”) then initiated a joint testing effort to estab- 
lish approval procedures for DFS-enabled unlicensed devices. Despite substantial ef- 
forts by the Coordinators, there have been many setbacks and, to date, there is still 
no published testing plan for unlicensed devices. 

The original date for the submission of a final testing plan for devices capable of 
operating unlicensed in the 5 GHz band was January 17, 2005. On February 23, 
2005, however, the FCC extended testing for the 5 &Hz band for one year stating 
that “[t]he industry and the Federal Government have found the implementation of 
DFS to be more complex than originally envisioned.” These delays have been 
caused by the very fundamental problem that “smart” technology is designed to 
solve — ensuring that DFS-equipped devices properly acknowledge occupied fre- 
quencies and do not transmit over them. Initial testing conducted by the Coordina- 
tors evidenced serious problems. Describing the performance of the initial devices 
the NTIA stated that “[olverall, between all the manufacturers the radar detection 
capabilities of the devices tested were moderate at best and the radar detection was 
highly dependent upon the RF loading of the channel.” Later tests resulted in the 
DFS-equipped devices not only detecting simulated DOD radar transmissions, but 
also falsely detecting “radar” transmissions emanating from other low powered unli- 
censed devices. This oversensitivity resulted in the DFS-equipped devices effec- 
tively disabling themselves during testing so as not to transmit over perceived high- 
er priority signals. Further reports fail to clarify whether the Coordinators have 
been successful making the devices sensitive enough to detect radar and other pri- 
ority transmissions without disabling themselves when other negligible radio fre- 
quency transmissions are detected. The FCC recently extended testing for another 
180 days on February 16, 2006, stating that the “Commission, [NTIA], and the U- 
NII [unlicensed] equipment industry are continuing to work together to develop test 
procedures to ensure that DFS adequately protects most Federal Government radar 
systems. . . 

Significantly, this example shows the difficulty of implementing “smart” tech- 
nology in what should be a relatively easy case — spectrum occupied primarily by a 
single high-powered incumbent. The “white spaces” present a much more complex 
problem because there are numerous incumbents in the band — both fixed and mo- 
bile — with widely divergent technical characteristics. An extensive testing effort will 
be required to ensure that unlicensed devices are capable of detecting and pre- 
venting interference to incumbent users. 

VII. Concerns With Proposed Legislation 

In light of these harmful interference issues and the lack of a proven technical 
solution, Shure has several concerns about moving forward with “white spaces” leg- 
islation. It is unclear whether there is adequate “white space” spectrum to support 
meaningful broadband deployment, particularly in urban areas. It is questionable 
whether a new strong wireless broadband competitor is likely to develop based on 
use of unlicensed spectrum. Finally, if Congress decides to proceed with “white 
spaces” legislation, specific amendments to the proposed bills are essential to protect 
existing services. 
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A. There Is Little “Open” Spectrum, Partieularly in Urban Areas 

Congress should be wary of claims that large amounts of “white space” spectrum 
exist. Shure’s professional wireless microphone users often have difficulty finding 
sufficient “white space” spectrum for large scale productions. Large events like the 
national political conventions or the Super Bowl have 300 or more wireless micro- 
phone and audio systems in simultaneous operation. These large productions al- 
ready require more “open” television spectrum than is currently available. In addi- 
tion, after the DTV transition, wireless microphones will have even less spectrum 
for their operations as they lose access to channels 52-69. This will exacerbate the 
congestion issues wireless microphones already experience. If wireless microphones 
have difficulty finding open spectrum for their operations, it calls into question how 
much spectrum will be available for unlicensed devices. 

Moreover, low power television stations and TV translators are still in the process 
of being assigned their DTV channels, which will further crowd broadcast “white 
spaces.” Most of these allocations are expected to occur in rural areas, reducing the 
amount of open spectrum that will ultimately be available there. 

Finally, Shure notes that spectrum utilization studies can be very subjective and 
may reach widely divergent conclusions regarding the amount of open spectrum in 
any given market. Consumers Union’s testimony cites large percentages of “unused” 
broadcast spectrum in various markets that presumably could be used to support 
unlicensed devices. A TechWare, Inc. spectrum analysis, however, indicates there 
is substantially less spectrum available. Congress must carefully consider extrava- 
gant claims of unused broadcast spectrum. 

B. Unlicensed Spectrum Is Not the Best Vehicle to Promote Broadband Deployment 

Shure also questions whether allowing unlicensed devices in the “white spaces” 

is the best means to meet Congress’ goal of increasing broadband deployment, espe- 
cially in light of the widespread interference unlicensed devices may cause to exist- 
ing services. Regulating radio frequency bands under a “commons” (i.e., unlicensed) 
regime historically results in an inefficient use of spectrum as a result of over- 
crowding and device interference (sometimes referred to as “the tragedy of the com- 
mons”). Past attempts to implement such a regime demonstrate how the results fall 
short of new unlicensed users’ expectations, and foreshadow potential harm to exist- 
ing licensed users. 

Experience demonstrates that allowing unlicensed access to spectrum results in 
over-crowding and the inevitable demand for more spectrum. Congestion at the unli- 
censed 900 MHz band resulted in the FCC opening the 2.4 GHz band for unlicensed 
use. Subsequently, crowding and interference in the 2.4 GHz band led the FCC 
to open 300 MHz in the U-NII 5 GHz band. The proponents of an unlicensed re- 
gime argue that technological advances will allow unlicensed devices to share spec- 
trum without causing unwanted interference, but current industry reports suggest 
that interference in unlicensed bands remains a problem that current and pending 
technological advances cannot overcome. For example, WiFi hotspots in the 2.4 GHz 
band can cause direct interference for other nearby hotspots. What results is net- 
work unavailability, reduced network throughput, or occasionally, the network user 
inadvertently jumping between two competing hotspots. These interference issues 
would be exacerbated in urban areas where there are few, if any, “white spaces,” 
and unlicensed devices would be forced to share a very small amount of spectrum. 

These lessons of past unlicensed deployments call into question whether opening 
the “white spaces” to unlicensed devices will best promote broadband penetration. 
Further, there are no mandatory buildout obligations associated with unlicensed 
spectrum. If “white spaces” are opened nationwide, what is to keep companies from 
“cherry-picking” and serving only urban areas? Absent buildout requirements, areas 
which are unattractive economically to serve stand to remain unserved, even in an 
unlicensed regime. Thus, it is uncertain whether Congress’ goals will be met by pur- 
suing an unlicensed allocation of this spectrum. 

C. If Proposed Legislation Moves Forward, Important Amendments Are Needed to 

Protect Incumbent Services 

If Congress concludes to move forward with “white spaces” legislation notwith- 
standing these concerns, additional safeguards are needed to protect incumbents. 
Although “white spaces” legislation is premised on unlicensed devices not causing 
interference to existing broadcast services, additional protections are necessary to 
avoid the unintended consequence of unlicensed devices causing harmful inter- 
ference to wireless microphones. 
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1. Wireless Microphones Are an Incumbent Broadcast Service That Is Entitled to 

Interference Protection 

Both bills propose to protect “incumbent licensed services” from interference. Pur- 
suant to Part 74 of the FCC’s rules, wireless microphones are authorized secondary 
users of the broadcast band. Thus, they are an incumbent licensed service. Shure 
requests clarification that wireless microphones be included as an “incumbent li- 
censed service” that is entitled to interference protection. 

Further, S. 2332 directs the FCC to establish procedures to address complaints 
of harmful interference from licensed broadcast stations. As stated above, wireless 
microphones constitute licensed broadcast stations in the FCC’s broadcast auxiliary 
service. To the extent proposed legislation requires the FCC to address interference 
complaints only from certain classes of users, wireless microphone users must be en- 
titled to have interference complaints heard at the FCC. 

2. Unlicensed Devices Must Not Be Permitted Access to the “White Spaces” Until 

There Are Proven Interference Solutions 

Both bills specify a 180-day deadline for the FCC to issue an order setting forth 
rules and procedures to open up the “white spaces” to unlicensed devices. Shure is 
concerned that this may be construed not only as a deadline for FCC action, but 
also as the date on which unlicensed devices are authorized to begin operations in 
the “white spaces.” It is critical that unlicensed devices not be permitted access to 
the “white spaces” until interference solutions are proven to protect all incumbent 
services. 

At the hearing, both Senators Stevens and Allen emphasized their intent that un- 
licensed devices access “white spaces” on a non-interference basis to incumbent serv- 
ices. As Shure has emphasized throughout this testimony, there are no proven inter- 
ference solutions. Solutions need to be tested and proven effective before the FCC 
can write rules and establish procedures that sufficiently protect incumbent serv- 
ices. Until testing is complete and a proven solution is developed, it will be impos- 
sible for the FCC to define such technical parameters. Moreover, given the complex 
technical issues before industry, it will take time to develop and finalize these pa- 
rameters. Thus, the proposed bills should be amended to make clear that any dead- 
line is a deadline for FCC action only, and not a date-certain for introduction of un- 
licensed devices to the “white spaces.” Further, the proposed bills should be amend- 
ed to make clear that unlicensed devices will not be permitted access to the “white 
spaces” until technical solutions have been tested and proven effective to prevent 
interference to incumbent services, including wireless microphones. 

3. The 180-Day Deadline for FCC Action Is Problematic 

Both bills impose a 180-day deadline for FCC to issue a decision in its “white 
spaces” proceeding, FT Docket 04—186. Despite ongoing substantial efforts by inter- 
ested companies, including in the important IEEE forum, to date, the 180-day dead- 
line is not realistically achievable. Forcing the FCC to issue a decision before it has 
all the necessary technical information will not serve the public interest, risks se- 
vere interference consequences, and may ultimately slow the “white spaces” pro- 
ceeding. 

Without adequate, proven technical solutions, it will be impossible for the FCC 
to establish the technical rules for non-interfering unlicensed device operation. In 
light of the severe and widespread consequences of interference, technical experts 
must be afforded adequate time to test and prove their solutions effective. 

As a result of the complex and time-consuming technical work still to be done, 
the FCC should be afforded additional time to issue a decision in the “white spaces” 
proceeding. It would be reasonable to afford the FCC at least 12-18 months to issue 
an order to ensure that the technical issues are fully considered. 

4. FCC Must Be Afforded Discretion to Work Out the Technical Details of “White 

Spaces” Operation 

Certain elements of the proposed bills are limiting and may unduly restrict the 
FCC as it considers an order in the “white spaces” proceeding. The FCC must be 
afforded discretion to define the technical parameters of “white space” operation. 
This discretion must include the ability to exclude certain channels in the “white 
spaces” from unlicensed devices. For example, public safety entities have advocated 
excluding public safety channels nationwide from unlicensed device operation. The 
current bills do not clearly afford the FCC the discretion to meet that request. 

The FCC should also have the discretion whether to adopt specific rules regarding 
interference complaints. As the entity responsible for adjudicating such com- 
plaints — and given its overall responsibility for adjudicating interference complaints 
between spectrum users generally — it is best poised to define rules and procedures 
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for interference complaints in the context of the “white spaces.” The FCC should 
also retain the discretion whether to require certification or some other more rig- 
orous process to ensure that unlicensed devices will not cause interference to other 
licensed services. 

VIII. Conclusion 

Introducing unlicensed devices to the “white spaces” presents complex inter- 
ference issues with widespread and potentially devastating consequences for wire- 
less microphones and other services relied upon by millions of Americans. Today, 
these interference issues are unresolved, but technical experts are actively seeking 
solutions. The American public deserves proven interference solutions, not theory 
and conjecture. The public interest would not be served by unlicensed devices that 
cause crippling interference to licensed services. 

While the Committee’s goal to promote broadband deployment is an admirable 
one, it is critical that unlicensed devices not be allowed into the “white spaces” until 
real-world interference solutions are tested and proven effective. The key is pre- 
venting interference before it becomes an issue. It will take time to develop proven 
interference solutions, and the technical experts studying these issues should be 
able to do their job and get the interference solutions right. If a proposed solution 
doesn’t work, there is no way to remedy harmful interference after-the-fact — the 
damage is done. Real-world solutions are needed before the “white spaces” can rea- 
sonably be opened to unlicensed devices. 
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Revision of Parts 2 and 15 of the Commission’s Rules to Permit Unlicensed 
National Information Infrastructure (U-NH) devices in the 5 GHz band, ET Docket 
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29Shure notes that it is very concerned about S. 2332’s directive to require field 
verification of interference as part of an FCC complaint adjudication. Given the po- 
tentially fleeting nature of interference, it may be impossible to replicate, and thus, 
may be impossible to get field verification. Lack of field verification should not pre- 
clude FCC consideration of an interference complaint. A preferable approach is for 
Congress to afford the FCC, as the expert agency, the discretion to fashion rules 
and procedures for interference complaints. 


Joint Prepared Statement of Jerry Ellig, Ph.D., Senior Research Fellow/ 
Jerry Brito, J.D., Legal Fellow, Mercatus Center, George Mason University 

Mr. Chairman and Members of the Committee: 

We appreciate the opportunity to enter written testimony into the record of the 
Committee’s hearing on spectrum policy reform. We are research fellows with the 
Mercatus Center, a 501(c)(3) research, educational, and outreach organization affili- 
ated with George Mason University. ^ 

As part of the Mercatus Center’s ongoing program to assess the costs and out- 
comes associated with regulation, we recently examined the costs of major Federal 
telecommunications regulations. The attached paper examines the findings that are 


iThis testimony reflects only the views of its authors and does not represent an official posi- 
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most relevant to spectrum policy.^ Out of all Federal telecommunications regula- 
tions, spectrum policy has by far the biggest effect on consumer welfare. Addition- 
ally, a second attached paper explores the efficiency of allocating spectrum for use 
as a “commons.”^ 

The costs of the current spectrum policy are large in an absolute sense — in the 
neighborhood of $77 billion or more annually. Spectrum allocation is by far the cost- 
liest aspect of U.S. Federal telecommunications regulation, and it represents a very 
large share of the total. Even if the actual costs of U.S. spectrum allocation policy 
were only one-tenth the size that scholars estimate, they would still account for 
more than 20 percent of the total consumer cost of telecommunications regulation. 

During the past two decades, U.S. spectrum policy has gradually become more 
market-oriented. Consumers have reaped significant benefits as a result. Neverthe- 
less, current policy still generates large inefficiencies by preventing reallocation of 
spectrum to its most highly-valued uses — most likely wireless voice and data com- 
munications. 

The costs of current spectrum allocation policy can be expected to fall sometime 
after 2006, if the FCC carries through on its plan to auction an additional 90 MHz 
of spectrum. * However, the multi-billion dollar cost estimate should only be taken 
as a rough approximation of the negative effects of spectrum allocation policy on 
consumer welfare. A truly market-based approach would allow market transactions 
to allocate spectrum rather than licenses. Potential users could buy or lease spec- 
trum, then choose how to use it. The amount of spectrum allocated to wireless tele- 
phone, broadcasting, broadband, and other services would be determined by market 
transactions and decisions of users, rather than regulatory proceedings. As Ronald 
Coase noted in 1959, 

Certainly, it is not clear why we should have to rely on the Federal Communica- 
tions Commission rather than the ordinary pricing mechanism to determine 
whether a particular frequency should be used by the police, or for a radio- 
telephone, or for a teixi service, or for an oil company for geophysical explo- 
ration, or by a motion-picture company to keep in touch with its film stars or 
for a broadcasting station. Indeed, the multiplicity of these varied uses would 
suggest that the advantages to be derived from rel 3 dng on the pricing mecha- 
nism would be especially great in this case. ® 

A new school of academics and activists, however, has begun to challenge the 
spectrum property model. While they agree with Coase that command-and-control 
spectrum management is highly inefficient, they instead propose to make spectrum 
a “commons.” They claim that new spectrum sharing technologies allow a virtually 
unlimited number of persons to use the same spectrum without causing each other 
interference and that this eliminates the need for either property rights in, or gov- 
ernment control of, spectrum. 

Despite the rhetoric, the commons model that has been proposed in the legal and 
popular literature is not an alternative to command-and-control regulation, but in 
fact shares many of the same inefficiencies of that system. In order for a commons 
to be viable, someone must control the spectrum resource and set orderly sharing 
rules to govern its use. If the government is the controller of the commons — as many 
suggest it should be — then in allocating and managing the commons the government 
will very likely employ its existing inefficient processes. 

Under market-based allocation, the FCC, courts, or another government body 
would still have a significant role in preventing signal interference, but they would 
not decide which bits of spectrum could be used for which purposes. 
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Francisco Marroquin, Guatemala City, Guatemala, June 9-10, 2005, available at http: I ! 
cadep.ufm.edu.gtltelecomllecturaslJerryEllig.pdf The attached paper has been retained in 
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3 Jerry Brito, The Spectrum Commons in Theory and Practice, Mercatus Center Working 
Paper in Regulatory Studies, March 2006, available at http:! hvivw. mercatus. org! pdf ! mate- 
rials ! 1572.pdf The attached paper has been retained in Committee files. 

'^“FCC to Commence Spectrum Auction that will Provide American Consumers New Wireless 
Broadband Services,” FCC press release (Dec. 29, 2004), available at http: ! (hraunfoss.fcc.gov ! 
edocs publielattachmatchlDOC-255802Al.pdf. The auction cannot occur until June 2006 be- 

cause the Commercial Spectrum Enhancement Act of 2004 requires the FCC to notify the Na- 
tional Telecommunications and Information Administration at least 18 months prior to the auc- 
tion of any frequencies mentioned in the legislation, so that any public sector users can be relo- 
cated to other spectrum. 

^Ronald Coase, “The Federal Communications Commission,” Journal of Law & Economics 2 
(1959): 16. 
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Given the documented tendency of economic research to under-estimate ex ante 
the cost-saving effects of deregulation and competition, the actual benefits of mar- 
ket-based spectrum allocation in the United States could be truly staggering. We 
hope these findings and the attached papers are useful to the Committee as it 
weighs various spectrum policy options. 


Response to Written Questions Submitted By Hon. John D. Rockefeller IV, 
TO Catherine W. Seidel 

Cellphone Early Termination Fees 

Many of my constituents are concerned about the practices of cell phone carriers 
that won’t let them cancel their service without paying a termination fee of $176 
or $200, even if they can’t get a usable signal where they live. That makes it more 
difficult for people to switch carriers, which reduces consumer choice and ultimately 
keeps prices high. The Commission receives thousands of complaints on this subject 
every year. And I receive complaints from constituents about this. Consumers have 
banded together in some states (California, Florida, Illinois and South Carolina) to 
challenge this practice as a violation of state business law and consumer protection 
rules. 1 understand that the industry has asked the Commission to rule that Fed- 
eral law preempts all of those challenges. 

I think that this is a clear case where state laws that protect the public from un- 
fair business practices should apply. 

Question 1. Can you tell me the status of this proceeding at the FCC? 

Answer. The Commission has initiated two proceedings in response to petitions 
for declaratory rulings that Early Termination Fees (ETFs) are “rates charged” 
under section 332(c)(3)(A) of the Communications Act, as amended. Both pro- 
ceedings are currently under review. One involves litigation filed in South Carolina, 
see Wireless Telecommunications Bureau Seeks Comment on Petition for Declara- 
tory Ruling Filed by SunCom, and Opposition and Cross Petition for Declaratory 
Ruling Filed by Debra Edwards, Seeking Determination of Whether State Law 
Claims Regarding Early Termination Fees are Subject to Preemption Under 47 
U.S.C. Section 332(c)(3)(A), Public Notice, WT Docket No. 05-193, DA 05-1390 (rel. 
May 18, 2005) (SunCom Petition), and the other involves a petition filed by CTIA, 
see Wireless Telecommunications Bureau Seeks Comment on Petition for Declara- 
tory Ruling Filed by CTIA Regarding Whether Early Termination Fees and “Rates 
Charged” within 47 U.S.C. Section 332(c)(3)(A), Public Notice, WT Docket No. 05- 
194, DA 05-1389 (rel. May 18, 2005) (CTIA Petition). Over 25,000 comments and 
reply comments have been received by the Commission in these proceedings. 

Question 2. I understand that consumers are using state general purpose contract 
law to challenge the legality of these extremely high fees. Why would FCC policy 
preempt state law that is generally applicable to all businesses operating in a state? 
Does this mean that the FCC would preempt the right of wireless firms to enforce 
subscriber contracts in state court? Why is it fair to allow the companies to use state 
contract law but not to allow subscribers to use the same law? 

Answer. These questions are raised in both the SunCom petition and the CTIA 
petition. The Commission will consider the arguments in the record, analyze the law 
and FCC precedent, and resolve these issues consistent with Section 332(c)(3)(A). 

Question 3. I also understand that the wireless companies are arguing that these 
cancellation fees are actually part of the rate structure of the cellphone service. How 
can a fee that is charged after a customer has terminated their service be a fee for 
that service? That doesn’t make any sense to me. 

Answer. These questions are raised in the CTIA petition. The Commission will 
consider the arguments in the record, analyze the law and FCC precedent, and re- 
solve the issues consistent with Section 332(c)(3)(A). 

Question 4. I have heard the argument that the cancellation fee is meant to pay 
off the handset, which is generally offered free or at a discount along with a one 
or two year contract. Isn’t $175 a little high to pay off a $100 handset to begin with? 
And, even if the handset costs $175, if a customer terminates a two-year contract 
after one year, shouldn’t the cancellation fee be cut in half? 

Answer. The record in the SunCom and CTIA proceedings indicates that the costs 
of handsets vary, as do ETF charges. The record also indicates that the ETF prac- 
tices of CMRS providers also vary. Most carriers charge flat ETFs, but some ETFs 
are prorated and decline over the term of the contract. One CMRS provider charges 
a flat ETF charge in some of its states and a prorated ETF charge in others. The 
question of whether an ETF is a rate charged is raised in both the SunCom and 
(ITIA petitions. 
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March 14, 2006 

Hon. Ted Stevens, 

Chairman, 

Hon. Daniel K. Inouye, 

Co-Chairman, 

Senate Committee on Commerce, Science, and Transportation, 

Washington, DC. 

Dear Chairman Stevens and Co-Chairman Inouye: 

We, the undersigned digital television and set top hox manufacturers, are writing 
to express our views on legislation pending before the Committee to authorize unli- 
censed wireless devices to utilize vacant television channel frequencies, in so-called 
“white spaces.” We ask that our correspondence he made a part of the official record 
of the hearing held hy the Senate Committee on Commerce, Science, and Transpor- 
tation on March 14, 2006. 

As manufacturers of digital television receivers and a wide range of consumer 
electronics products, we have a keen interest in this issue. On the one hand, we 
share the enthusiasm of the sponsors and co-sponsors of S. 2332 and S. 2327 about 
the potential of unlicensed wireless devices to enhance the communications experi- 
ences of many Americans and to facilitate the more ubiquitous deployment of 
broadband services. On the other hand, as companies that have participated in the 
creation and development of digital television, in some cases for more than 20 years, 
we are absolutely committed to ensuring that American consumers will be able to 
enjoy and benefit fully from the marvels of digital television technology which they 
have been promised by industry and the Congress. 

We applaud the Congress for having established a hard deadline of February 17, 
2009 for the conversion from analog to digital television (DTV) transmission and for 
creating a subsidy program that should lighten the burden of making that transition 
for households dependent on free, over-the-air broadcasting to receive their tele- 
vision programming. At this critical juncture in the migration to all digital tele- 
vision service, extraordinary care must be taken to ensure that government action 
does not inadvertently undermine the digital television conversion. The result of the 
legislative and regulatory process must be a win-win situation for both wireless un- 
licensed device operations and digital television service if American consumers are 
to reap the full benefits of our collective technological innovation. 

As a matter of science and engineering, there is no question that the potential 
exists for interference from unlicensed wireless devices to the operation of digital 
television receivers and set top boxes. There exists a great deal of uncertainty about 
the operation of unlicensed wireless devices in vacant broadcast television spectrum. 
As a technical matter, we will be operating in uncharted waters. Unduly hasty ac- 
tion in establishing the rules and parameters for the operation of unlicensed devices 
could seriously disrupt the digital television transition for millions of Americans and 
taint the roll-out of unlicensed devices. 

Accordingly, we believe that any legislation adopted by the Congress authorizing 
the use of “white spaces” for operation of unlicensed wireless devices must require 
that such operation not cause interference with television signals. Implementation 
of this non-interference requirement should require the Commission to make a spe- 
cific finding to that effect, following appropriate testing. The burden of meeting the 
non-interference requirement should rest with the proponent of the unlicensed wire- 
less product or technology seeking to use this spectrum. Artificial deadlines should 
not be imposed as they create heightened risk of approving unlicensed wireless de- 
vice operation that could cause interference to television signals. Finally, as S. 2332 
provides, channels 2 through 4 and 37 should not be available for unlicensed wire- 
less device operations. 

Notwithstanding the establishment of a hard date to complete the DTV transition, 
much work remains to ensure that our Nation gets it right. We accept our responsi- 
bility to help educate consumers about the transition and to provide them with 
abundant choices of product functionality and affordability. We urge the Congress 
to do nothing that would imperil or disrupt the DTV transition, including by the 
authorization of new services which would cause interference with television signals. 
We look forward to working with the Committee on all relevant legislation to com- 
plete a smooth and consumer-friendly conversion to digital television for all Ameri- 
cans. 

Sincerely, 

David H. Arland, Vice President, Communications and Government Af- 
fairs, Thomson Inc. 
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John Taylor, Vice President, Public Affairs and Communications, LG 
Electronics USA, Inc. 

Paul Thomsen, Director, Design, Technology and Standards, Hitachi 
Home Electronics (America) Inc. 

Richard Dinsmore, Vice President of Marketing, TTE Corporation. 

John Godfrey, Vice President, Government and Public Affairs, Samsung 
Electronics America, Inc. 

Peter Fannon, Vice President, Technology Policy, Government and Regu- 
lation, Panasonic Corporation of North America. 

David Kline, General Manager, Strategic Product Planning, JVC Amer- 
icas Corp. 

Michael T. Williams, Executive Vice President, General Counsel/Sec- 
retary, Sony Electronics Inc. 
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